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SEQ ID NO 1:

MOCTSLTLETA
OYAFTGMGRE
PHEEVIWVLS
RNLTIEFPRAD
MGGLALSAFG
AFQILANMTI
VNLEHEDLDC

SEQ ID
MCTSLTLETA
QYAPFIGMGRK
FHEFVTWALS
ROLTIEPRAE
IGGLALSAFG
AFQLLANMIV

VNLEHEDLDR

NO Z:

Feb. 2, 2016

DREHVLARTM
LGNILFADAY
VCQSLEDVKE
GLEVYDNQFG
QGLETVGLSG
PEGAVITEED
LEPEVESARA

DRNHLLARTHM
LGNILFPADGT
SCKSLEDVEE
GLEVYDNQPG
QGLGTIGLPG
PRGAVITEKD
LEPRVESAKA
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DFAFQLGTEV
NESGLSCAAL
KIRSLTIVEK
VMINSFDEIW
BYTPPSREVR
ETHYTQYTSV
EESTIHELN

Fig. 1

DEAFQLGTEV
NEN
KMRBLTIVEK
VMTNSPDEIW
DYTPPSREVR
ETHYTOQYTSV
EESTHELN

Fig. 2

LYPRRYSWN
YEPEYAEYEK
KLDLLDIVLP
HVINLOQQYTG
AVYLEEHLEPR
MCNETGNYYF

TLYPRRYNWM
YFPGYAEYEK
KLDLLDTVLP
HVTNLQOQYTG
AVYLKEHLEFR
MUNDTGNYYF
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SEADGRAHQT
MIREDTVHIV
LEWILSDRTG
IRFEQLESKE
AADETEGVTA

HEYDNROIQK

SEADGKRAHQT
TIQEATVHIA
LEWILSDRTG
IRPEQLESKE
ARDETEGVIA
HLYDNRQIGK
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SEQ ID NO 34:
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SEQ ID WO 35:

MCTSLT E T A
DRK/NHIL/VLARTM
DFAFPQLGTEYV

I LYPRETYNSWMN
S EADGERK/RAHOQT
QYAFIGMUGRK
LGNTITLFZAZDAFE/T
NEDN/SGLSCARAL
YFPGYAEYEK

M/T I Q/REA/DTVHI AN
PHEFVTWANVILS
S/V CK/O S L EDVKE
KI/MRSLTIVEEK
KLDLLDTVLP
LHWILSDRTG
RN/SLTIEPRADJE
GLEKVYDDN QPG
VMTNSPDFEFIW

HY TNLQOQYTGS

I RPKOQOQLESKE
MGGLALSAFG
OGLGTI/NGTLP/SG
DYTPPSREVR
AVYLKEHTLETP
AADETREKGVTA
AFQOI/LLANMTI/NV
PR GAVITEE/M XD
ETITHYTOQOQY TSV
MCND/ETGNYYF
HH/LYDNROQI QK
VNLFHEDLDCUC/R
LEPEKVESAEKA
EESTHELN
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MCTSL
QYAFTCMGRK
PHEPVIWALS
RSLTIEPRAE
“f’l’?GLA SAEG

A5 \/u LANMITV
V&LE{SDuJR
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MCTSLTLETA
QYARTGMC
PHERFVTWALS
RSLTIEFRAE
MGGLALSAFG

TN

ID NO %:

NQ 6:

Feb. 2, 2016

DRKHLLARTM
LOGNILFADGT
SCHILEDVEE
x:u;”\\/"'DNyi =
QGLGTIGLPG
PRGAVITEERD

LEPEVESAKA

DENHVLARTM
LOGNTLFADGT
SCKELEDVEE
GCLEVYDNQEPG
QGLGTIGLPE
PEG EKD

SAVITE
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DEFAFQLCTEY
NENJLSCT&AL
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Fig. &
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NENGLSCAAL

KM PIVEKR
VMINSFPDEIW
DYTPPSREVR
EIHYTOYTSV

TLYPRRYNWM
YEPCGYAEYEK
RLDLLDTVLP
HVTNLQOY TG
AVYLKEHLEF
MONDTGNYYEF

S IN s

LYPRRYNWM
YEPGYARYE
KLDLLDTVLE

HVINLQQYTG
AVYLKEHLEY

MCONDTGNYYF

[Adty
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SEADGEAHQT
TIQEATVHIA
LEHWILS Ne
IRPEQLESKR
AADETRGVTA
HLYDHRQIG

SEAD(‘E AHQT

IRPKQLESKER
AARDETRGVTA
HLYDNRQIQOK

mnre y_._J_'_AANL\ﬂ.' v
PEVESAKA EESIHELN

VNLFHEPLDR LE

Fig. 6
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LEPEN
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LGN_[_LJE ADGT

CHESLEDVKE
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FSAKA
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VMINSFDEIW
DYTPPSE R
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N

Fig. 7

TLYPRRYSWM

Y}r P(Q{A_JULK
KLDLLDIVLE
HVINLOOYTG

SEADGKAHGT
TIQBEATVHIA
LEWILSDRTIG
IRPROLESKE
ARADETKGVTA
HLYDNRQIOK
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SEQ ID NO 8:

MCTSLTLETA
QYA TGMGRE
PHEFVTWALS
RSLTIEPRAE
MGGLALSBAFG

\ \J‘ ]T}‘,‘AJ‘)R

SEQ ID NO 9:

MCTSLTLETA
QYARTIGMGRK
PHEFVIWALS
RELTIEPRAE
MGGLALSAFG
AFQLLANMTYV
VNLFHEDLDR

SEQ ID NO

MCTBLTL ETA

A% 1(\[ (
Al QLA_.ANJ]. v
VNLFHEDLDR

10

Feb. 2, 2016

DENHLLARTYM

LGNILFPADRGT

SCRSLEDVEER
GLEVY EN PG
Qu.u GTIGLPG
PRGAVIL ’_[ }_u KD
LEPKVESAKA

DRNHLLARTM
LOGNILEFADGIT
SCKSLEDVEE
GLEVYDNQPG
QGLGTIGLEPG
PKGAVITEKD
LEPKVESAKA

DRNHLLARTM
LGNILEFADAT
SCKSLEDVKE
GLRVYDNQFRG
QGLGTI i-mP &

PRGAVITEKD

LEPEKVESAKA
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DFAFQLGCTEV
NENGLS3CAAL
KMRSLTIVER
VMINSPDEYIW
DYTPPSREVR
EIHYTQYTSY
EESTHELN

Fig. 8

DEFAFOLGTEV
NENGLSCARAL
KMESLTIVEK
VMINSEPDEIW
DYTPEIREFVR
EIHYTOYTEV
FESTEELN

Fig. 9

DFAFQLOTEV
NENGLSCRAL
KMRSLTTVER
VMTNSPT
DYTPPSRIVE
EIHYTQY TSV
EESTHELN

Fig. 10
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MCNDTGNYYE

ILYPRRYNWM
YEFPGYAEYEK
KLDLLDTVLP
HVTNLQQOYTG
AVYLKEHLEP
MCNDTGNYYE

ILYPRREYNWM
YFPGEYARYEER
KLDLLDTVLE
BVTINLOQYTG
AVYLKEHLEP
MONDTGNYYE
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SEZ‘«'\C}K/&I

I Qa.;:\ }1_{ A
LHWILSDRTG
LQLESKE
AANDETRKGVTA

HLYDNRQI QK

SEADGRAHQT
TIQEATVHIA
LHWILSDRTG
IRPKQLESKE

AADETRGVTA
HLYDNEQIOQK

KRGV ("
HALYDNEDIOKR
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SEQ ID NO

MCTSLTLETA
DYARTGMGRK
PHEFVTWALS <
RSELTIEPRAL
MGGLALSAFG
AFQLLANMTV
VNLEHEDLDR

SEQ ID NO

MCTSLTLETA
GMGRK
PHEEVTWALS
RELTIEPRAE
MOGLALSARG

AFQLLANMTY
VNLEFHEDLDR

QYAE

SEQ ID NG

MCTSLTLETA
QYAFTGMGRE
PHEFVIWALS
RELTIEPRAR
MGGLALSARG
AFQLLANMTV
VNLFHEDLDR

Feb. 2, 2016

Ll:

DRNHLLARTM
LGNILFADGE

SCKSLEDVKE
GLEVYDNQFPG
OGLGTIGLPG
PERGAVITEKD
LEPEVESAKA

12:

DRWHLLARTM
LGNILFADRGT
SZKSLEDWKE
GLEVYDNQOP
GUMLTTtLPC
KGAVITEKD
LE:&VFDARA

13

DENHLLARTM
*GYTLFADGL
SCKSLEDVEE
GLEVYDNQPG
QGLGTIGLPG
PRGAVITEEKD
LEPKVFSARA

Sheet 6 of 16

DFAFQLGTEV
NENGLSCAAL
KMRSLTIVEK
VMTNEPRFIW
DYTPPSREVR
EIHYTQYTSV
EESIHELN

Fig. 11

DEFAFQLGTEV
NESGLSCAAL
KMRSLTIVER
VMTNSFEFIW
DYTPPERFVR
EIHYTOYTSV
EESIHELN

Fig. 12

DFAFQLGTEV
NENGLSCAAL
EMRSLTIVEK
VMTNSPDEIW
DYTPPSEEFVR
ETHYTQYTSV
LESIHELN

Fig. 13

ILYPRRYNWM
YFPGYARYEK
KLDLLDTVLP
HVTINLQGYTG
AVYLKEHLEP
MCNDTGNYYF

v
R

ILYPRRYNWM
YEPGYARY
KLODLLDTVLE
HVINLQOYTG
AVYLKEHLEP
MCNDTGNYYF

ILYPREYNWM
YFPRPGYAERYEK
ELDLLDTVLP
II\]TFTJ?;{:\Q YT

VYLKEHLER
MCNDTGNYYE
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SEADGKAHQT
TIQEATVHIA
LHWILSDRTG
”“PKQLEQKH

AADETHGVTA
HLYDNRQIQOK

SEADGKAHQT
TIQEATVHIA
LAWILSDRYTG
IEPKQLESKE
AMADETEGVTA
HLYDHN

SEADGKAHQT
MIQEATVHIA
LHWILSDRTG
IRPKQLESKEE
AADET
HLYDNRQIQK

GV



U.S. Patent

SEQ ID NO 1

MCTSLTLETA
QYAF TGMGERE
FHEFVIWALS
RSLTITEPRALE
MGGLALSAYG
AFQLLANMTV
VNLFHEDLDR

SEQ ID NO

MCOTSLITLETA
QYAFIGMGRE
PHEEVIWALS
RSLTITEPRAE
MGGLALSAYG
AFQLLANMTV
VNLFHEDLDR

SEQ ID NO

MCTSLTLETA
QYAFIGMGRE
PHEEVIWALS
RSLTIEPRAE
MGG
AFQLLANMIV
VNLFHEDLDR

\
A .A_JD.[-L—- \J

Feb. 2, 2016

4

DRNHLLARTM
LGNILFADGT
SCKSLEDVKE
GLEVYRNQPG
QGLGTIGLEG
PRGAVITEKD
LEPKVESAKA

(6]

LLARTM
ADGT

DRNHI
L\_J 4I_}_

GLKVY
QGLGET l GCLEG
PRGAVITEKD
LEPEVESAKA

far)

» HLLARTM

SNILFADGT
SCKSLEDVEE
GLEVYDNQPG
QGLGTIGLEG
PRGAVITEKD
LEPRVESAKA

Sheet 7 of 16

DEAFQLGT
NENG LUCAAL
KMRSLTIVER
VMINSPDEIW
DYTEPPSREVR
EIHYTOYTSV
FESTHELN

Fig. 14

DEAFQLGTEV
NENGLECAAL
KMRSLTIVER
VMINSPDEIW
DYTEPSREVR
EIHYTOYTSV
EESTHELN

Fig. 15

DEAFQLGTEV
NENGLECAAL
KMRSLTIVER
VMINSPDEIW
DYTEPPSREVR
EIHYTOYTEV
EESIHELN

Fig. 16

ILYPRRYNWM
YEFPGEYAEYEK
KLDLLDTVLE
HVITNLOQYTG
AVYLKEHLER
MCNDTGNYYF

TLYPRRYNWM
YEPCYAEYEK
KLDLLDTVLP

AN i_IKL"l.(LP
MCNDTGNYYF

ILYPRRYNWM
YEPCYAEYEK
KLDLLDTVLP
BVTNLQQYTG
AVYLKEHLEE
MCNDTGNYYFE
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SEADGKARQT
TIREATVHTA
LEWILSDRIG

IRPKOLESKE
BADETRKGVTA
HLYDNROTOK

SEADGKARQT
TIQEDTVHIA
LEWILSDRIG
IRPKOLESKE
LADETRGVTA
HLYDNROTOK

SEADGKAHQT
TIQEATVEIN
LEWILSDRTG

AADETRKGVTA
HLYDNROIQK
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SEQ ID NG 17:

MCTSLTLETA DRNHLLARTM
OYAR TGMGERR LGNILFPADGT
PHEFVTWVLS SCKSLEDVEKE
RSLTIEPRAE GLEVYDNQPG
MGCLALSAFG QGLGTIGLPG
AFQLLANMTYV PRGAVITEED

VNLFHEDLDR LEPKVIFSARA

SEQ ID NC 18&:

MCTSLTLETA
QYAF IGMGRK

DRNHLLARTM
LGNILFADGIT

DFEFVTWALS VCKSLEDVKE
RSLTIEPRA GLEVYDNQFG
NGG;ALDAF? QGLGTICLRPG

PKGAVITEKD

vaﬁﬂhuLLﬁ LEPRVESAKA

PRNHLLARTM
LOGNILFADGT
SCOSLEDVEKE
CLRVYDNQOPG
QCLGTIGLPG
PRKGAVITEKRD
LEPEVEFSAKA

VNLEFHEDLDR

Feb. 2, 2016

Sheet 8 of 16

DEAFQL
NENGLSCAAL
KMRSLTIVEEK
VMTNSEFDEIW
DYTPPSREVR
EIEYTQYTSV

EESTHRELN

Fig. 17

DEAFPQLGTEN

NENGLSCAAL
KMESLTIVEK
VMTNSPLEIW
DYTEPSREVE
SIHYTQYTIV

ENSTHELN

Fig. 18

SRR
EaTRYS

DEFAF (,][,':r i
NENGLSCAAL
KMRSLTIVER
VMTHNSPDFIW
DYTPESREVR
THYTOYTSY

IHELN

ILYPRERYNWM

YEPGYAEYEK
KLDLLDTVLE
HEVTNLGOYTG
AVYLKERLEP
MCNDTGNYYFE

ILYPRRYNWM
YEPGYAEYER
KLDLLDTVLP
EVTNLOOQYTG

AVYLKEHLEFR
MCNDTCGNYYE

1LY PRRYNWM
YEPOYARYEK
KLDLLDBTVLE
EVTNLOQYTG
AVYLKEHLEP
MCNDTGNY YR
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AADETHCVTA
HLYDNRQIQK

SEADGRAHQT

TIQEATVHIA
LHWILSDRTG
IRPKQOLESKE
AADETKGVTA
HLYDNRQOIQK

SEADGKAHGT
TIQEATVHIA
L DRTG
IR PRQUEDKE
AADETEGVTA
HLYDNRQIQK
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SEQ ID NO 20

MCTSLTLETA
QY GMGRK
PHEFVTWALS
RSLTIEPRAE

Nr{_.LARTM

M GLALSAFG

FRGAVITEED
LEPRVECAKA

SEQ ID NO 21

MCTSLTLETA
QYA LGMGRK
PHEFVIWALS
RNLTIERPRAE
MGGLALSARG

DENHLLARTM
LONILEPADGE
SCKSLEDVKE
GLEVYDNQPG

MCTSLTLETA
QYAE

DSNﬂJLARTM
CMGRK L
[ TWALS
RESLTIEFRAD
MGGLALSARG
AFQLLANMTV

SC 1S
GLEVYDNQPG
QGLGTIGLPG
FPRCAVITEEKD
LEPRVEZAEKA

VNLFHEDLDR

Sheet 9 of 16

ILYPR

RYNWM
YEPGYAEYEREK
KLDLLDTV Lf
HYVTNLQQYT

AJVLKTFLLH
GNYYE

DFAFQLCGTEV
NENGLSCAAL
RIRSLTIVEK
VMTNSPDFIW
DYTPPSREVR
ETHYTQYTSV
EESTHELN

MCNDT

Fig. 20

ILYPREYNWM
YEPGYAEYEK
RLDLLDIVLE
HYTNLQQYTG
AVYLKE FL}L“
YYE

DFAFQLGTEV
NENGLSCAAL
KMRSLTIVEK
VMTNSPDETIW
DYTPPSREVR
ETHYTQYTSV
EESTHELN

Fig. 21

DFAFQLCGTEV
IGLSCAAL
SLTIVEK
VM”NE‘DD" IwW
DYTPPSREVR
EIAYTOYTSY  MCHN
EESI:IELN

YEPG
KLDLLDTVLE
HYTNLQQYTSE
AVYLKERLER
TGNYYF

Fig. 22

ILYPRRYNWM
EYEK

US 9,249,448 B2

SEADGKAHDT
TIOEATVHIA
LEWILS

DRTG

AADETRGVTA
HLYDNRQLOK

SEADGKAHQT
TIOEATVHIA
LEWILSDRTE
TRPEQLESKE
AADETRGVTA
HLYDNRQLOK

SEADGKAHDT
TIOEATVHIA
LEWILSDRTG
IRPEQLESKE
AADETRGVTA
HLYDNRQIOK




U.S. Patent

SEG

MCTSLTLETA
CYAFIGMGRK
PHEFVTWALS
RSLTIEPRAE
MGGLALSAFG
AFQLLANMTV
VNLFHEDLDR

Sgnral
SEQ

MCTSLTLETA
OYAF IGMGRK
PHEFPVTWALS
TIEPRAE
MGGLALSAFG
AFQLLANMTV
VNLFHEDLDR

N3

SEQ TD ONO
MOTSLTLETA
OYAFTEMERK
PHEFVIWALS
RSLTIEPRAF

Feb. 2, 2016

DRNALLARTM
LGNILFADGI
SCKSLEDVKE
GLRVYDNQEG
OGLGTVGLEG
PKGAVITEKD
LEPKVESAKA

ID NO Z4:

DRNHLLARTM
LGNILFADGT
SCESLEDVKE
GLEVYDNQPRG
QGLGETIGLSG
FRGAVITERD
LEPRVESAKA

DRNHLLARTM

LGNILFADGT
SCRSLEDVKE

GLEVYDNQPG

"\/’L-qui :iLDL}JR

LEPKVISAKA

Sheet 10 of 16

DEAFQLGTEV
NENGLSCAAL
KMRSLTIVEK

DYTPESRFVR
BIHYTQYTSY
EESIHELN

Fig. 23

DFAFQLGTEV
NENGLSCAA
KMRSLTTVEX
VMTNSPDF IW
D ' ‘I E)T.Z' < D i A 'P
EIHYTQYTSY
EESTHELN

PAIAN

Fig. 24

DFAFQLGTEV
NENGLSCAAL
EMRSLTIVEK
VMINSPDEIW
DYTPRPSREVE
EIHYTQYTSV
ERSTHELN

Fig. 25

TLYPRRYNWM
YFPGYAEYEK
KLDLLETVLP
HVTNLQOYTG
AVYLKEHLEPR
MONDTGNYYF

TLYPRRYNWM
YEPGYAEYEK
KLDLLDTVLP
HVTNLGRYTG
AVYLEEHLEP
MONDTGNYYF

TLYPRRYNWM
YEPGYAEYEK
RLDLLDTVLPE
HY TI\]}_IQQYTG
AVYLKDHLEP
MONDTCGNYYE
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SEADGKAHQT
TIQEATVHIA
LHWILSDRTG

IRFEQLESKE

AADETEGVTA

HLYDNRQIQCK

SEADGKA
TIQRATV
LHWILSDRTE
PROTESKE
AADETKGVTA

HLYDNRQIOK

SEADGKAEQT
TIQEATVHTA

@ >

LHWILSDRT
IRPKGLE zK.E
AADETREVTA
ELYDNRQICK
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IVICTSLTLETA
QYAFTCMORK
PHEF”TNALQ
RSLTIEPRAE
MGEGLALSARG
AFQLLANMTI
VNLFHEDLDR

MCTSLTLETA
QYAFIGMGRE
PHEFVTWALS
RILTIEPRAE
MGGL?\LQAF(}'

AFQLLANMTV
VNLFHEDLDR

MCTSLTLETA
QYAFIGMGRE
PHEFVTIWALS
RSLTIEPRAE
MCGLALSAFG
AFQLLANMTY

VNLFHEDLDR

Feb. 2, 2016

DRNHLLARTM
LONTLEFADGT
SCKSLEDVKE
GLEVYDNORPG
QGLGTIGLPG
PRGAVITERD
LEPEVESAKA

DRNHLLARTM
LGNTILFADGT

SCKSLEDVKE
GLEKVYDNQPG
CGLGTIGLPG
PRCAVITEED

LEPKVESAKA

DRNHLLARTM
LGNIL‘:‘A

SCHSLEDVEER
GLKVYDNQOPG
QGLGCTIGLPG
PKGAVITERD
LEPKVFSAKA
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FAFQLGTEV
N}‘ NGLSCAAL
KMRSLTIVEK
VMTNSFEEIW
DYTPESREVR
EIHYTOYTSV

EESIHELN

Fig. 26

DEAFQLGTEY
NENGLSCAAL
EMREETIV

”MINK~DF"V
DYTPPISREFVR
EX “IYIQ‘_LT‘""

Fig. 27

DFAFQLG
NENGLSCAAL

EMRSLTIVEK
SPDEIW
DYTEPIREFVER
ETHYTQYTSYV

VMTNE

TN
U
ERSTHELN

Fig. 28

TRV

ILYPRRYNWM
YFPEYAREYEK
KLDLEDTVLP

HVTNLOQYTG
AVYLEEHLEY
MONDTGNYYE

TLYPRRYNWM
YFPGYAEYEK
KLDLLDTVLE
HVITNLQQYTG
AVYLRKEHLEPR
MONDTGNYYFE

KA LR S

TLYPRRYNWM
YFRPGYAEYEK

AVYLKEHLEP
MCNETGNYYE
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SE’&DGK:’;HQT
TQEATVHIA
Lh‘,’ LEDRTG
IRFEQLESEE
AADETRGEVTA
HLYDNRQIOK

SEADGEAHQGT
TIQEATVHIA
LHEWILEDRTG
IRFPROLESKE
AADETKGVTA
HLYDNROIOK

AADETEGVTA
HLYDNRQIQK
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JATIEDRHM
MGGLALBAYG
AFQLLANMTV
VNLEFHEDLDR

SEQ ID NO

MCTSLTLETA

CYAFTGMGRE
PHEFVTWALS
RSELTIEPRAE
[\JJO[\FC)

o~

MGEGEL

AFQLLANMTV

VNLEFHEDLDC

Feb. 2, 2016

DRNHELLARTM
LGNILEADGI
SCKSLEDVEKE
GLEVYDNQPG
QGLGTIGLRPG
PEGAVITERD
LEPRVESARA

DRNELLARTM
LCGNILFADGI
SCKSLEDVEE

GLEVYDNQPG
QGLGTIGLPG
PRGAVITEKD
LEPEKVESAKA

SEQ ID NO 31:

MCTSLTLETA

CYAFIGMGRE

PHEFVIWALS
RNLTIEPEAD
MGGLALSAFG
AFQILANMTT

VNLEFHEDLDR

DRNHVLARTM
LONTILFADGT
SCOSLEDVKE
GLEVYDNQPG
QCLGTIGLEG
PKGAVITEED
LEPRVF SAKA
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EFAFQLGTEV  ILYPRRYNWM
NE AAL YEPGYAEYEK
KMRELTIVERK KLBLLDTVLP
VMTNSFODFIW  HVINLOQYTG
PRPSREPVR  AVYLKXEHLEP
EIHYTQYTSY  MCNDTIGNYYE
DESTHELN

Fig. 29

ILYPRRYNWM
YEPGYAEYEK
KLBLLDTVLP
BVTNLOQYTG
AVYLKEHLER
MONDTGNYYR

DYTPPSREVR
EITHYTQYTSV
TRSTHELN

Fig. 30

PFAFQLGTEY  ILYPRRYSWM
NRSﬂZSF“mI YERPGYAEYEK
i KLPLLDTVLP
BVTHNLOQYTG
AVYLKEHLEP
MCHETIGNYYF

EIHXTQYTSV
DESTHELN

Fig. 31

US 9,249,448 B2

UEA“”K%HQT
TVHI
QUJR*b
IRFPKCLESKE
AADETKGVTA

HEYDNROIQK

L HW

SEADGCKAHOT
TIQEATVHIA
LHWILSDRTG
IRPKGLESKE
AADETHEGVIA
HLYDNRQIQK

SEADGRAHOT
TIREATIVHIA
LHWILSDRIG
IRPKQLESKE
AADETKGVTA
HLYDNRQIOK
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SEQ ID NO 32:

ATGTGCACATCTCTTACACTTGAAACAGUTGATCGTAACCATCTTICTTCC 50
TCGTACAATGCGATTTCCCTTTCCAACTTGEGCACAGAAGTTATCCTTTACC 100
CTCGTCGTTACAACTGGATCTCTCGAAGCTGATGGCAAAGCTCATCAAACA 150
CAATACGCTTTCATCGECATGGECCGTAAACTTGGCAACATCCTTITTCGT 200

TGATGGCATCAACGARALACGGUCTTTCTTGLGCTGCTCTITACTICCCTG 250
GCTACGOTGAATACGAAARANCAATCCARGAAGCTACAGTTCATATCECT 3(
CCTCATGAATTCGTTACATGGECTCTTTCTTCTTGCAART CTUTTCGAAGA 350
TGTTAAAGAAAAANTGUGTTOTCTTACAATCGTITGAAAARARACTTTIGATC 4
TTCTTCATACAGTITCTTCCTICTTCATTGCATCCTTTCTIGATCECTACACGC 450
CGTTCTCTTACAATCGAACCTCGTGOTGAAGGCCTTARAGTTTACGATAA 500
CCAACCTIGGCGTTATGACRAAACTCTCCTGATTTCATCTIGCECATCGTTACAA 550

CCTTCAKCAA-ACfPAGG‘ATCCC CCTAAACRACTTIGAATCTAAAGAA 600
ATGGECGGCCTTIGCTICTTICTIGUTTTCGGCCAAGGCCTTGCGLAC Lxm'_“( GG 65¢
CCTTCCTGGUGATTACACACCTCOTTCTCOTTTCGTTCOTOCTIGTTTALC 700
TTAAAGAACATCTTGAACCTGCTGCTGATGAAACAAAAGGCGETTA LP«_LCI 750
GCTTTCCAACTTCTTGCTAACATGACAGTTCCTARAGGCGCTGTTATCALC 500
AUAAAAAUATGAXKT"”ATT \CACACAATACACATCTGTTATCGTCCAACE §50

ATACAGGCAACTACTACTTCCATCTTTACGATAACCGTCAAATCCARARA 900
uTTAATCTTTTL,iTSAACATFTT SATCGTCTTGARCCTARAGTTITICTC 550
TGCTAAAGCTGAAGAATCTATCCATGAALTTARC

Fig. 32
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SEQ ID NO 33:

ATGTGCACCTCTCTCACCCTGGARACCCUTCACCGTAACCACCTGLTIGET 50
T“"Tf”"ATJGACTT”“TMTML“A”C GGETACC QAA”TT&TﬂFTQMAC 100
CGCCTCGTTACAACTGCATGTCTGAAGCTCACGETARAGCTCACCAGACC 150
CAGTACGCTTTCATCECTATGHETCGTAAACTGGETAACATCCTGTTCGE 200
TGACCGGTATCAACCAAAACCGTCIGCTCTTGCGCTIGCICTGTACTTCCCGE 250
CTTACG:TGAATACGAHL AACCATCC‘CGAACCTACLQTT nLATCGCT 300
CCGCACGARATTCGTTACCTGGECTCTGTCTTCTIGCAAATCTCTGGAAGA 3
\'TTADPGA*A AquCC*TPTFTG&CCﬁTCGTT«AA&AFAAAFTGCAW”
TGCIGGACACCGTTUTIGCCGUTGCACTGGATCCTIGTICTGACCETACCGET
CCTTCTCTIGACCATCCAACCGLGTGCTCAAGGTCTGAAAGTTTACGATCAA
CCAGCCCGGTOTTATCACCAACTCTCCGCACTTCATCTGLCACCGTTACCA
RACCTGCA HCAGTACACFGGTAT:?GT:CCAAﬁCﬁGLTGGAAT "TAARGAA
ATGCCTGGETCTEOITCTGTCTIGCTTITCCETCAGGGTCTGGETACCATCGS
CTGCCGGGETGACTACACCCCGLLGTITCS TTTCGTTF GCTCGTTTACC
TGAAAGAACACCTCGAACCGECTGCTCACEAAATUCARAGGTCTTACCGCT
prTT‘”AGLT””T”“PTﬁ \CATCACCCTTCCGAAAGGTGCTGTTATCAC
CGAARAAGACGAAATCCACTACACCCAGTACACCTCTGTTATGTGCAACS
ACACCGGTAACTACTACTTCCACCTGTACGACAACCGTCAGATCCAGAAR
GTTAACCTGTTICCACGAAGACCTGGACCGTCTIGCGRAACCGAAACTTTICTC
TGUTAAAGCTGAAGAATCTATCCACGAACTGAAC
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1
MALODOUR STANDARDS AND INHIBITORS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the National Phase entry of PCT/
EP2011/073275, filed Dec. 19, 2011, which claims priority to
European patent application number EP10195789.2 filed
Dec. 17, 2010; and U.S. patent application No. 61/424,114,
filed Dec. 17, 2010, which are incorporated herein by refer-
ence in their entireties.

FIELD OF THE INVENTION

The invention pertains to the field of reaction systems
generating malodour, particularly from constituents of
human sweat. Specifically, the invention pertains to proteins
for generating malodours, substrates for generating such mal-
odour, inhibitors of such malodor generation and test and
screening systems for measuring their malodour inhibition
efficacy and finding substances previously not known to
inhibit malodour generation. Thus, the invention also pertains
to the field of deodorants.

REFERENCE TO THE SEQUENCE LISTING

The Sequence Listing file identified as PF70045 BSE0137-
00US Sequence Listing-2 ST25.txt, crated on Aug. 2, 2013,
103 KB, is incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

It is generally accepted that fresh human sweat is odorless,
and that the smell of sweat is generated by microorganism
colonizing the human skin and particularly the axilla. The
smell thus generated from human sweat is considered char-
acteristic in the sense that upon smelling such scent it is
immediately clear that the scent indicates human sweat. The
smell is widely and according to the present invention con-
sidered to be a malodour and can be very pronounced.

It has thus been tried for ages to inhibit the generation of
sweat malodour to reduce the malodour or to mask it. In the
context of the present invention, “inhibition” designates all
means to prevent the formation of sweat malodour from
human sweat, including means for slowing down such mal-
odour generation. “Reduction” refers to means for treating
the constituents of sweat malodour to render them less
intense, e.g. by binding to and immobilizing on a matrix.
“Masking” designates those means and efforts intended to
affect the human perception of sweat malodour, e.g. by over-
whelming a human nose with other, more intense and less
malodorous scents, or otherwise reducing or impairing the
ability of the human olfactory system to detect one or more
malodorous compounds of sweat malodour.

It is desirable to inhibit the formation of sweat malodour
and not only to reduce or mask such malodour. One way
frequently tried is the application of antiperspirants to human
axilla to prevent the formation of sweat. The reasoning is that
when no sweat is formed, no sweat malodour will be gener-
ated. However, there are concerns that such influencing of
human physiological processes may not be sustainable or
lead to undesired side effects. In the context of the present
invention “inhibitors” therefore are only those substances
which are effective to slow down or prevent the formation of
one or more constituent of sweat malodour from human sweat
other than any relying predominant by on the suppression of
secret formation.
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There is thus a general need to find effective inhibitors of
sweat malodour generation. The search for such inhibitors is
hampered by the fact that little is known about the actual
formation of sweat malodour, particularly the physiological
processes of microorganisms responsible for malodour gen-
eration. Further, there is a lack of standardized procedures to
compare efficacy of potential malodour generation inhibitors.

Document EP 1 387 891 (also published as WO 02/092024
A2)discloses an isolated N-alpha-acyl-glutamine-aminoacy-
lase reportedly involved in the transformation of odorless
precursor compounds found in sweat into malodorous fatty
acids. The document further describes the application of this
enzyme in high throughput screening for inhibitors.

A disadvantage of the enzyme disclosed in the aforemen-
tioned European patent document and correspondingly also
of the test system described therein is that the enzyme
requires as a cofactor a zinc ion and is thus easily affected by
the presence of chelating agents. However, zinc chelating
agents like EDTA are not efficient for inhibiting the genera-
tion of human sweat malodour when applied to human sweat
in vivo. Thus, the test system requires great care when pre-
paring the reagents used therein, and potential inhibitors iden-
tified by the test system have to be reanalysed to rule out that
their malodour inhibitory effect as determined by the test
system is not merely a result of their interference with zinc
ions.

It was therefore a problem of the present invention to
provide a test system for reproducing a representative path-
way of sweat malodour generation without being dependent
upon the presence of zinc ions.

BRIEF SUMMARY OF THE INVENTION

According to the invention, there is thus provided a protein
comprising an amino acid sequence having

a) a sequence identity of at least 93%, preferably at least
95%, more preferably of at least 98% and most preferably of
100%, and/or

b) a sequence similarity of at least 97%, preferably at least
98%, more preferably of at least 99% and most preferably of
100%,

to an amino acid sequence according to any of SEQ ID
NO:2 to 31, SEQ ID NO:34, or SEQ ID NO:35 wherein the
sequence identity and sequence similarity are computed
according to the EMBOSS needle algorithm having a Gap
Open penalty of 10.0, a Gap Extend penalty of 0.5 and using
the Blosum62 matrix.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates SEQ ID NO:1.
FIG. 2 illustrates SEQ ID NO:2.
FIG. 3 illustrates SEQ ID NO:34.
FIG. 4 illustrates SEQ ID NO:35.
FIG. 5 illustrates SEQ ID NO:5.
FIG. 6 illustrates SEQ ID NO:6.
FIG. 7 illustrates SEQ ID NO:7.
FIG. 8 illustrates SEQ ID NO:8.
FIG. 9 illustrates SEQ ID NO:9.
FIG. 10 illustrates SEQ ID NO:10.
FIG. 11 illustrates SEQ ID NO:11.
FIG. 12 illustrates SEQ ID NO:12.
FIG. 13 illustrates SEQ ID NO:13.
FIG. 14 illustrates SEQ ID NO:14.
FIG. 15 illustrates SEQ ID NO:15.
FIG. 16 illustrates SEQ ID NO:16.
FIG. 17 illustrates SEQ ID NO:17.
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18 illustrates SEQ ID NO:18.
19 illustrates SEQ ID NO:19.
20 illustrates SEQ ID NO:20.
21 illustrates SEQ ID NO:21.
22 illustrates SEQ ID NO:22.
23 illustrates SEQ ID NO:23.
24 illustrates SEQ ID NO: 24.
25 illustrates SEQ ID NO:25.
26 illustrates SEQ ID NO:26.
27 illustrates SEQ ID NO:27.
28 illustrates SEQ ID NO:28.
29 illustrates SEQ ID NO:29.
30 illustrates SEQ ID NO:30.
31 illustrates SEQ ID NO:31.
32 illustrates SEQ ID NO:32.

FIG. 33 illustrates SEQ ID NO:33.

FIG. 34 is an SDS-PAGE analysis showing the results of
Example 2.

FIG. 35 is a bar graph showing the enzyme activity results
obtained in Example 3.

FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.

DETAILED DESCRIPTION OF THE INVENTION

It has been found that such protein is capable of quickly
producing the characteristic malodour of human sweat when
brought into contact with fresh, non-malodorous or weakly
malodorous human sweat. Significantly, the ability to gener-
ate sweat malodour was also found upon contacting of the
protein with sterilised human sweat.

Even more important, it has been found that malodour
generation from human sweat by this protein does not depend
onthe presence of zinc ions. The protein also retains its ability
to cleave N-alpha-lauroyl-L-glutamine to release a biochemi-
cally easy to detect and quantify lauroyl fatty acid even in the
presence of concentrations of EDTA sufficient for complex-
ing zinc ions. The protein which is believed to be an enzyme
is therefore useful in a malodour standard system and for
screening of sweat malodour inhibitors. Even more benefi-
cial, the protein has been found to have a high sequence
similarity to proteins found in a huge variety of organisms of
different genus, family, order, class and even phylum. The
protein of the present invention is thus a representative of a
ubiquitous set of proteins of hitherto unknown function
occurring in a significant fraction of all microorganisms colo-
nizing the human skin and particularly the axilla. Thus, it is to
be expected that inhibitors effective for inhibition of mal-
odour formation by a protein of the present invention will
generally be effective to inhibit sweat malodour formation
also when applied to human sweat in vivo and to the human
skin.

The protein of the present invention preferably is available
in isolated form. “Isolated” in the context of the present
invention designates that the protein is removed from its
original environment and particularly is not contaminated
with other microorganism material useful in producing the
protein. Even more preferably, the protein is in purified form,
which means that the content of the protein in a composition
relative to other proteins or peptides having a length of at least
10 amino acids and relative to nucleic acids is at least 80
wt.-%, more particularly at least 90 wt.-%, still more particu-
larly 95 wt.-% and most particularly 99 wt.-% or greater.

The protein, preferably in isolated and even more prefer-
ably in purified form, comprises an amino acid sequence
having the above sequence identity and/or sequence similar-
ity to an amino acid sequence according to any of SEQ ID
NO:2 1031 (FIG. 2 and FIGS. 5-31), SEQ ID NO:34 (FIG. 3),
or SEQ ID NO:35 (FIG. 4). Sequence identity and sequence
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4

similarity in the context of the present invention are deter-
mined according to the EMBOSS “needle” algorithm. This
algorithm is the standard algorithm for pairwise amino acid
sequence alignments covering the whole length of both
sequences. The algorithm implements the Needleman-Wun-
sch algorithm (Needleman S. B. and Wunsch C. D., 1970 J.
Mol. Biol. 48, 443-453), wherein a penalty for a gap of n
positions is computed according to the formula

gap opening penalty+(#—1)xgap extension penalty.

The entire length of each amino acid sequence is aligned,
and there is no penalty for hanging ends of the overlap.

Gap Open penalty in the context of the present invention is
10.0. The gap extension penalty in the context of the present
inventionis 0.5. The scoring matrix for comparing amino acid
similarities in the context of the present invention is the “Blo-
sum62” matrix. The Gap Open penalty, gap extend penalty
and Blosum62 matrix are standard parameters used in the art.
Sequence alignments can be performed with these param-
eters, e.g. via publicly available free tools. For example, the
EBI offers a free pairwise sequence alignment service with
the parameters of the present invention via its assortment of
internet tools.

The protein of the present invention, particularly in an
isolated or purified form, may consist of any of the amino acid
sequences SEQ ID NO:2 to 31, SEQ ID NO:34, or SEQ ID
NO:35, wherein optionally the N-terminal methionine is
missing. Proteins having these amino acid sequences without
any further added amino acids or modifications are particu-
larly capable of generating the intense and typical malodour
when brought into contact with odorless sterilised human
sweat. Inthe context of the present invention, sterilised means
that the sweat is filtered by sterile filtration, as known to
persons skilled in the art, in particular having a filtration
cutoff of 0.4 um.

The protein of the present invention, preferably in isolated
or purified form, preferably comprises or consists of an amino
acid sequence according to SEQ ID NO:3, even more prefer-
ably according to SEQ ID NO:4. These proteins have been
found to be particularly useful for generating a strong and
typical malodour of human sweat when brought into contact
with sterilised, odorless fresh human sweat. According to the
present invention the intensity and flavour of generated sweat
malodour is classified by an expert panel of 10 trained odor
experts, intensity and flavour being ranked on a scale of O (not
detectable) to 9 (very intense/very typical). Such assessment
is common in the art of odor analysis.

It has particularly been found that proteins comprising
isoleucine at position 216 and proline at position 219 of SEQ
1D NO:3, e.g. proteins of SEQ ID NO:4, can be easily pro-
duced biotechnologically and are capable of producing strong
and typical sweat malodour when brought into contact with
sterilised fresh human sweat. It is thus preferred that the
protein of the present invention comprises or consists of an
amino acid sequence according to SEQ ID NO:2 or of a
sequence according to any of SEQ ID NO:5 to 31.

Among these, a protein of the present invention is particu-
larly preferred comprising or consisting of the amino acid
sequence SEQ ID NO:2. This protein has been isolated from
a strain of Bacillus subtilis and was particularly found to
quickly produce a strong and typical malodour when brought
into contact fresh sterilised human sweat, such sweat, as
indicated previously, being essentially odorless in its fresh
and sterilised state.

The protein of the present invention, particularly the iso-
lated or purified protein comprising or consisting of an amino
acid sequence according to any of SEQ ID NO:2 to 31, SEQ
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1D NO:34, or SEQ ID NO:35, preferably does not cleave
3-methyl-2-hexenic acid-amide and 3-methyl-2-hydroxy-
hexanoic acid-amide but does cleave N-alpha-lauroyl-L-
glutamine. As said before, the cleavage of N-alpha-lauroyl-
L-glutamine by the protein is independent of the presence of
Zinc ions.

According to the invention, there is further provided an
isolated nucleic acid coding for a protein of the present inven-
tioni.e. a protein having a) a sequence identity of at least 93%,
preferably at least 95%, more preferably of at least 98%,
and/or b) a sequence similarity of at least 97%, preferably at
least 98%, more preferably of at least 99%, to an amino acid
sequence according to any of SEQ ID NO:231, SEQ ID
NO:34, or SEQ ID NO:35 as defined above. The nucleic acid
preferably comprises or consists of a base sequence accord-
ing to SEQ ID NO:32 (FIG. 32) or SEQ ID:NO 33 (FIG. 33).
The nucleotide sequence according to SEQ ID NO:32 is
particularly adapted to produce the protein of SEQ ID NO:2
in Bacillus subtilis; the nucleic acid comprising the base
sequence according to SEQ ID NO:33 is particularly adapted
to produce the protein of SEQ ID NO:2 in E. coli K12. The
skilled person understands that the invention also comprises
nucleic acids coding for the protein consisting of SEQ ID
NO:2 optimised for expression by other microorganisms than
Bacillus subtilis and E. coli K12, wherein such optimisation
is according to the respective codon preference of the micro-
organism for each respective amino acid.

The nucleic acid of the present invention therefore allows
to produce a protein of the present invention biotechnologi-
cally, to facilitate the providing of such protein reproducibly
and in sufficient quantities.

For this purpose, the invention also provides an expression
vector, comprising a nucleic acid according to the invention
operably linked to a promoter. And, the invention also pro-
vides a host cell, preferably an E. coli cell or a Bacillus
subtilis cell, comprising a nucleic acid coding for a protein
according to the present invention, wherein the host cell pref-
erably is transformed with an expression vector of the present
invention. The expression vector in the host cell may be
separate to or—preferably stably—inserted into the genome
of the host cell.

Such biotechnological protein production by recombinant
gene expression also offers the possibility of adding N-termi-
nal and/or C-terminal tags to the protein. Such tags comprise
tags as e.g. His-tags or Strep-tags or other tags and are well
known to the skilled persons. A particular advantage of such
tags is easy purification of the respective protein using spe-
cific affinity chromatography systems. These purification
protocols are well known to skilled persons. Purification of
proteins with His-tags on resins functionalized with Ni-NTA
or Ni-IDA is of particular advantage, as such resins are easily
available (e.g. from GE Healthcare, Uppsala, Sweden).
Another advantage of His-tags attached to proteins of this
invention is the non-interference of the His-tag with the enzy-
matic activity of the enzyme and its use according to this
invention. So, such a purification tag might be used to assist
protein purification, in case it would be beneficial.

On the other hand, it is known to the skilled person that
such tags might interfere with protein production efficiency
and/or specific enzyme activity. As seen in FIG. 35, this
happened here as well: total enzyme activity in the cell culture
for the His-tagged protein is lower than for the protein with-
out His-tag.

This offers a particular advantageous possibility of either
producing larger amounts of protein for larger demands, as
for large numbers of'tests (e.g. for screening of large numbers
of potential inhibitors) or the production of purified protein
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6

for detailed biochemical tests (as e.g. determination of
enzyme kinetics, inhibitor binding constants etc.)

Inview ofthe above problem of the present invention, there
is also provided a malodour standard composition. The mal-
odour standard composition of the present invention com-
prises a protein of the present invention, preferably an iso-
lated or purified protein, further preferably comprising or
consisting of an amino acid sequence according to any of
SEQ ID NO:2 to 31, SEQ ID NO:34, or SEQ ID NO:35,
together with a substance cleavable by the protein to generate
a malodorous product. The cleavable substance may be an
ingredient of natural, fresh and sterilized human sweat.
According to the present invention, malodour standard com-
positions are particularly preferred wherein the cleavable
substance is N-alpha-lauroyl-L-glutamine.

The malodour standard compositions of the present inven-
tion are particularly useful for generating a strong and typical
malodour of human sweat when being brought into contact
with fresh and, prior to said contact, essentially odorless
human sweat. A particular advantage of such malodour stan-
dard compositions according to the present invention is that
they are not dependent upon the presence of zinc ions in the
malodour standard composition or in sweat. The malodour
standard compositions of the present invention thus allow to
study and influence the generation of a very typical malodour
of human sweat under reproducible conditions, substantially
eliminating factors like varying skin surface or sweat tem-
peratures of test persons.

The malodour standard compositions according to the
present invention are particularly suitable for finding and
testing the efficacy of substances influencing the generation,
the intensity and the “flavour” of sweat malodour. This can be
achieved by adding a candidate substance for modifying the
speed, intensity or “flavour” of sweat malodour to a malodour
standard composition of the present invention which is then
brought into contact with human sweat, particularly with
fresh and preferably sterilised human sweat. Also, the candi-
date substance can be added to sweat, particularly fresh and
preferably sterilised sweat which is then brought into contact
with a malodour standard composition of the present inven-
tion.

The malodour standard composition according to the
present invention is not limited to the above described mal-
odour standard compositions. The malodour standard com-
position can also comprise an isolated protein comprising an
amino acid sequence having

a) a sequence identity of at least 93%, preferably at least
95%, more preferably of at least 98% and/or

b) a sequence similarity of at least 97%, preferably at least
98%, more preferably of at least 99%,

to an amino acid sequence according to SEQ ID NO:1,
wherein sequence identity and sequence similarity are com-
puted according to the EMBOSS needle algorithm having a
Gap Open penalty of 10.0, a Gap Extent penalty of 0.5 and
using the Blosum62 matrix. The amino acid sequence SEQ
ID NO:1 is known from Bacillus subtilis. However, it was not
known that such protein, when brought into contact with
odourless human sweat, is capable of producing a typical and
intense sweat malodour. The protein is thus also useful in
malodour standard compositions of the present invention.

The malodour standard composition of the present inven-
tion preferably comprises a protein comprising or consisting
of'an amino acid sequence according to any of SEQ ID NO:1
to 31, SEQ ID NO:34, OR SEQ ID NO:35, preferably com-
prising or consisting of an amino acid sequence according to
SEQID NO:2 or any of SEQ ID NO:5 to 31, SEQ ID NO:34,
OR SEQ ID NO:35. Particularly preferred are such malodour
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standard compositions wherein the protein for generating
sweat malodour consists of a purified protein consisting of
any of amino acid sequences SEQ ID NO:1 to 31, SEQ ID
NO:34, or SEQ ID NO:35, particularly preferably SEQ ID
NO:2 or 5 to 31, and most preferably of SEQ ID NO:2.

Thus, according to the present invention there is provided
a malodour standard composition consisting of

an isolated or purified protein consisting any of the amino
acid sequences SEQ ID NO:1, SEQIDNO:2t0 31, SEQ
ID NO:34, or SEQ ID NO:35

N-alpha-lauroyl-L-glutamine

and a carrier.

The carrier preferably is a liquid carrier and most prefer-
ably is a water buffer adjusted to a pH of >4, even more
preferably of 5 to 9 and most preferably of 6.2 to 7.8. It is
particularly preferred that such buffer is a buffer made of
water, 50 mM NaH,PO,/K,HPO, and 50 mM NaCl. Such
carrier is easy to produce reproducibly and insufficient quan-
tities.

According to the invention, there is also provided a mal-
odour inhibition composition. The malodour inhibition com-
position comprises a malodour standard composition accord-
ing to the present invention and a potential inhibitor of the
cleavage reaction to generate a malodorous product such
malodour inhibition composition of the present invention
allows to test easily and reproducibly in a standardized way
the efficacy of a potential sweat malodour in inhibitor.

According to the invention, the malodour inhibition com-
position therefore comprises

apreferably isolated or purified protein comprising or con-
sisting of an amino acid sequence according to any of
SEQ ID NO:1, SEQ ID NO:2 to 31, SEQ ID NO:34, or
SEQ ID NO:35,

N-alpha-lauroyl-L-glutamine and

a carrier for allowing the cleavage of N-alpha-L.-lauroyl-
L-glutamine by the protein in the absence of an inhibitor,
and

the candidate inhibitor.

Even more preferably, the malodour inhibitor composition
of the present invention consists of

an isolated or purified protein consisting of the amino acid
sequence according to any of SEQ ID NO:1, SEQ ID
NO:2, or SEQ ID NO:5 to 31,

N-alpha-lauroyl-L-glutamine,

a carrier for allowing the cleavage of N-alpha-L.-lauroyl-
L-glutamine by the protein in the absence of an inhibitor,
and

a candidate inhibitor.

In the malodour inhibition composition of the present
invention, the carrier preferably is a solution, in water, of 50
mM NaCl and 50 mM NaH,PO,/K,HPO, at pH 7.

The present invention further provides a malodour inhibi-
tor screening system, comprising a—preferably isolated—
protein comprising an amino acid sequence having

a) a sequence identity of at least 93%, preferably at least
95%, more preferably of at least 98%, and/or

b) a sequence similarity of at least 97%, preferably at least
98%, more preferably of at least 99%,

to an amino acid sequence according to any of SEQ ID
NO:1to 31, SEQ ID NO:34, or SEQ ID NO:35, wherein the
sequence identity and sequence similarity are computed
according to the EMBOSS needle algorithm having a Gap
Open penalty of 10.0, a Gap Extend penalty of 0.5 and using
the Blosum62 matrix,

together with a substance cleavable by the protein to gen-
erate a malodorous product under conditions allowing
such cleavage, and

a set of inhibitor candidate substances to be screened.
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The malodour inhibitor screening system thus preferably
comprises a machine performing the steps of reacting the
protein and the cleavable substance in the presence of a
selected inhibitor candidate substance under conditions
which, in the absence of an effective inhibitor, allow the
cleavage of the cleavable substance to generate a malodorous
product.
Again, the cleavable substance preferably is N-alpha-lau-
royl-L-glutamine. Also for the benefits discussed above the
protein preferably is an isolated or purified protein.
Particularly preferred is a malodour inhibitor screening
system of the present invention, wherein the protein is an
isolated or purified protein consisting of an amino acid
sequence according to any of SEQ ID NO:1, 2 to 31, SEQ ID
NO:34, or SEQ ID NO:35 and most preferably is a purified
protein consisting of an amino acid sequence according to
SEQ ID NO:2.
The conditions allowing such cleavage include preferably
the presence of'a water buffer comprising S0 mM NaCl and 50
mM NaH,PO,/K,HPO, at pH 7.
In summary, a malodour inhibitor screening system is par-
ticularly preferred which comprises
a purified protein consisting of the amino acid sequence
according to any of SEQ ID NO:1, SEQ ID NO:2, or
SEQ IDNO:3t0 31, SEQ ID NO:34, or SEQ ID NO:35,

N-alpha-lauroyl-L-glutamine,

a water buffer of 50 mM NaCl and 50 mM NaH,PO,/
K,HPO, at pH 7,

an array of inhibitor candidate substances, and

an automat for mixing the protein, N-alpha-lauroyl-L-
glutamine and one or more inhibitor candidate sub-
stances into the buffer.

Such malodour inhibitor screening system is particularly
adapted to be used in high throughput screening applications
for testing the efficacy of a large assortment of potential
inhibitor substances in varying concentrations. The malodour
inhibitor screening system of the present invention thus
advantageously aids in the identification of further useful
sweat malodour inhibitors. The system further realizes the
advantages involved with the protein and malodour standard
composition of the present invention, particularly that the-
malodour generation is independent of zinc ions.

Again, the formation of malodour and the inhibition of
malodour formation can be analysed and quantified by an
expert panel as indicated above. Also preferred and particu-
larly useful in high throughput applications, however, is a
system according to the present invention wherein the sub-
stance to be cleaved and/or a product of such cleavage reac-
tion is detected automatically, e.g. by gas chromatography or
optically via photometry, fluorescence photometry or lumi-
nescence-photometry upon addition of further reactants.
Such means for detection are known to the skilled person, e.g.
from example 8 of EP 1387891 BI1.

Accordingly, the present invention also provides for a stan-
dardizable method of generating a malodour, comprising the
step of reacting a protein comprising or consisting of an
amino acid sequence having

a) a sequence identity of at least 93%, preferably at least
95%, more preferably of at least 98%, and/or

b) a sequence similarity of at least 97%, preferably at least
98%, more preferably of at least 99%,

to an amino acid sequence according to any of SEQ ID
NO:1 to 31, SEQ ID NO:34, or SEQ ID NO:35, wherein the
sequence identity and sequence similarity are computed
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according to the EMBOSS needle algorithm having a Gap
Open penalty of 10.0, a Gap Extend penalty of 0.5 and using
the Blosum62 matrix,

with a substance cleavable by this protein under conditions

allowing such cleavage to produce a malodour, wherein
the substance preferably is N-alpha-lauroyl-L-
glutamine.

The method is preferably performed in fresh and sterilised
human sweat, or in a water buffer of 50 mM NaCl and 50 mM
NaH,PO,/K,HPO, buffer at pH 7.

The protein preferably consists of an amino acid sequence
according to any of SEQ ID NO:1 to 31, SEQ ID NO:34, or
SEQID NO:35, preferably according to any of SEQ ID NO:1,
SEQ ID NO:2, or SEQ ID NO:5 to 31 and most preferably
according to SEQ ID NO:2.

Further, the invention provides a method of screening for
malodour inhibitors the method comprises the steps of

1. incubating a protein comprising an amino acid sequence
having

a) a sequence identity of at least 93%, preferably at least
95%, more preferably of at least 98%, and/or

b) a sequence similarity of at least 97%, preferably at least
98%, more preferably of at least 99%,

to an amino acid sequence according to any of SEQ ID
NO:1to 31, SEQ ID NO:34, or SEQ ID NO: 35, wherein the
sequence identity and sequence similarity are computed
according to the EMBOSS needle algorithm having a Gap
Open penalty of 10.0, a Gap Extend penalty of 0.5 and using
the Blosum62 matrix,

together with a substance cleavable by the protein under

conditions allowing for such cleavage reaction in the
absence of in inhibitor and

an inhibitor candidate substance for potentially inhibiting

the cleavage reaction, and

2. measuring malodour generation.

The invention is further described by reference to the
examples and figures. These examples are not to be under-
stood to limit the scope of the claims.

EXAMPLES
Example 1

Amplification of the yxel Gene by PCR and Cloning
into . Coli Expression Vectors

Genomic DNA of a Bacillus subtilis strain, isolated from
human armpit was used as template for PCR amplification.
The primers Forward (5'-GGGACTGATCATATGTGCA-
CAAGTCTTAC-3"), (SEQ ID NO:36), and Reverse (5'-AT-
TGAGGATCCTTAATTAAGCTCATGAATACTCT-3"),
(SEQ ID NO:37), were used for PCR amplification.

The resulting PCR-product was treated with restriction
endonucleases Ndel and BamHI (New England Biolabs,
Frankfurt, Germany) according to instructions of the manu-
facturer and cloned into plasmids pET24a (Merck, Darms-
tadt, Germany) and pET28a (Merck, Darmstadt, Germany).
The resulting expression vectors were called pET24a::yxel or
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10
pET28a::yxel. They contain a nucleic acid coding for a pro-
tein of SEQ ID NO 1. In vector pET28a, the protein is linked
to a His-Tag of 6 consecutive histidine amino acids.

Example 2
Gene Expression and Protein Production in £. Coli

E. coli BL21(DE3) was used as expression host. The
strains (either without plasmid or carrying the expression
vectors described in Example 1) were grown at 37° C. in 100
ml Luria-Bertani medium using 250 ml shake flasks with
vigourous shaking. Plasmid-containing strains were grown in
presence of Luria-Bertani medium containing 30 mg/1 kana-
mycin. After the cell density reached an OD600 of 1, IPTG
was added to a final concentration of 0.1 mM, followed by
additional incubation under identical conditions for another 2
hours.

1.5 ml samples were taken from the cultures, cells were
harvested by centrifugation and analyzed by SDS-PAGE fol-
lowed by Coomasie staining. Strong gene expression and
protein production was observed after induction, as shown by
FIG. 34.

Example 3

Determination of Enzyme Activity and Test for
Inhibitors Effects

Cells obtained as in example 2 were harvested by centrifu-
gation and washed twice with PBS buffer to remove residual
medium components. The final cell pellet was resuspended in
PBS buffer (per liter water: 8 g NaCl, 0.2 g KCl, 1.44 ¢
Na,HPO,,0.24 g K H,PO,, pH 7.4) to reach a final OD600 of
30. This cell suspension of strains (either without plasmid or
carrying the expression vectors described in Example 1) was
used for the activity tests. The washed cell suspensions were
contacted in PBS buffer with N-alpha-lauryl-glutamin (0.2
mg/ml final concentration, “L.G” in FIG. 35), at 37° (final
volume 0.25 ml) for 15 min. The actual test was performed as
described in example 7 of WO 02/092024 A2, with GC as the
test method. The plasmid-free strain showed some back-
ground activity, whereas the strains carrying the expression
vectors showed strong enzyme activity, as can be seen in FI1G.
35. This figure displays the enzyme activity relative to the
activity of the enzyme of the present invention expressed in
pET 24a. As a side note, contacting this enzyme with fresh
human sweat results in development of an intense smell of
human sweat.

As a test for inhibition of the activity, sodium acetate was
added to one set of samples to a final concentration of 100
mM. As a result, the enzyme activity was inhibited to the level
of the background activity of the plasmid-free E. co/i strain.

The assay was repeated with enzymes having an amino
acid sequence according to SEQ ID NO:2, and SEQ ID NO:5
to 31, respectively. All enzymes likewise produced an intense
smell of human sweat when brought into contact with fresh,
odorless human sweat.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 37

<210> SEQ ID NO 1
<211> LENGTH: 328
<212> TYPE: PRT
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-continued

<213> ORGANISM: Bacillus subtilis
<220> FEATURE:

<221> NAME/KEY: Source

<222> LOCATION: (1)..(328)

<400> SEQUENCE: 1

Met Cys Thr Ser Leu Thr Leu Glu Thr Ala Asp Arg Lys His Val Leu
1 5 10 15

Ala Arg Thr Met Asp Phe Ala Phe Gln Leu Gly Thr Glu Val Ile Leu
20 25 30

Tyr Pro Arg Arg Tyr Ser Trp Asn Ser Glu Ala Asp Gly Arg Ala His

Gln Thr Gln Tyr Ala Phe Ile Gly Met Gly Arg Lys Leu Gly Asn Ile
50 55 60

Leu Phe Ala Asp Ala Phe Asn Glu Ser Gly Leu Ser Cys Ala Ala Leu
65 70 75 80

Tyr Phe Pro Gly Tyr Ala Glu Tyr Glu Lys Met Ile Arg Glu Asp Thr
85 90 95

Val His Ile Val Pro His Glu Phe Val Thr Trp Val Leu Ser Val Cys
100 105 110

Gln Ser Leu Glu Asp Val Lys Glu Lys Ile Arg Ser Leu Thr Ile Val
115 120 125

Glu Lys Lys Leu Asp Leu Leu Asp Thr Val Leu Pro Leu His Trp Ile
130 135 140

Leu Ser Asp Arg Thr Gly Arg Asn Leu Thr Ile Glu Pro Arg Ala Asp
145 150 155 160

Gly Leu Lys Val Tyr Asp Asn Gln Pro Gly Val Met Thr Asn Ser Pro
165 170 175

Asp Phe Ile Trp His Val Thr Asn Leu Gln Gln Tyr Thr Gly Ile Arg
180 185 190

Pro Lys Gln Leu Glu Ser Lys Glu Met Gly Gly Leu Ala Leu Ser Ala
195 200 205

Phe Gly Gln Gly Leu Gly Thr Val Gly Leu Ser Gly Asp Tyr Thr Pro
210 215 220

Pro Ser Arg Phe Val Arg Ala Val Tyr Leu Lys Glu His Leu Glu Pro
225 230 235 240

Ala Ala Asp Glu Thr Lys Gly Val Thr Ala Ala Phe Gln Ile Leu Ala
245 250 255

Asn Met Thr Ile Pro Lys Gly Ala Val Ile Thr Glu Glu Asp Glu Ile
260 265 270

His Tyr Thr Gln Tyr Thr Ser Val Met Cys Asn Glu Thr Gly Asn Tyr
275 280 285

Tyr Phe His His Tyr Asp Asn Arg Gln Ile Gln Lys Val Asn Leu Phe
290 295 300

His Glu Asp Leu Asp Cys Leu Glu Pro Lys Val Phe Ser Ala Lys Ala
305 310 315 320

Glu Glu Ser Ile His Glu Leu Asn
325

<210> SEQ ID NO 2

<211> LENGTH: 328

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: protein capable of producing the characteristic
malodour of human sweat
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-continued

14

<400> SEQUENCE:

Met
1
Ala
Tyr
Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

2

Leu

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 3
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of producing the characteristic

328

Thr

Phe

Asn

Phe

Ile

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

Leu

Ala

Trp

Ile

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

malodour of human sweat

SEQUENCE :

3

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

His

Val

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Met Cys Thr Ser Leu Thr Leu Glu Thr Ala Asp Arg Lys His Leu Leu

1

5

10

15
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16

Ala

Tyr

Gln

Leu

65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Ile

260

Gln

His

Leu

Ile

PRT

Asp

Tyr

Ala

Ala

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 4
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

Phe

Asn

Phe

Phe

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Cys

310

Glu

malodour of human

SEQUENCE :

4

Met Cys Thr Ser Leu Thr

1

5

Ala Arg Thr Met Asp Phe

20

Tyr Pro Arg Arg Tyr Ash

35

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Asn

Gln

Asn

Glu

200

Val

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Leu

Glu

Gly

Gly

Lys

90

Thr

Ile

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Gly

Ala

Arg

Leu

75

Met

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Leu Glu Thr Ala Asp

10

Ala Phe Gln Leu Gly

25

Trp Met Ser Glu Ala

40

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Glu Val Ile

Gly

45

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Glu

Thr

285

Val

Ser

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Ile

Asp

270

Gly

Asn

Ala

Ala

Asn

Ala

Ala

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Asp

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Arg Lys His Leu Leu

15

Thr Glu Val Ile Leu

30

Asp Gly Lys Ala His

45
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18

Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Tyr Ala

Asp Ala

Gly Tyr

85

Ala Pro
100

Glu Asp

Leu Asp

Arg Thr

Val Tyr

165

Trp His
180

Leu Glu

Gly Leu

Phe Val

Glu Thr

245

Ile Pro
260

Gln Tyr
His Tyr

Leu Asp

Ile His
325

SEQ ID NO 5
LENGTH: 328
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

PRT

Phe

Phe

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Cys

310

Glu

malodour of human

<400> SEQUENCE: 5

Met

1

Ala

Tyr

Gln

Cys

Arg

Pro

Thr

50

Phe

Thr

Thr

Arg

35

Gln

Ala

Ser Leu
5

Met Asp
20
Arg Tyr

Tyr Ala

Asp Gly

Thr

Phe

Asn

Phe

Ile

Ile

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Gly

Glu

Tyr

Phe

Glu

120

Asp

Asn

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Phe

Met

40

Gly

Glu

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Gly Arg

Gly Leu
75

Lys Met
90
Thr Trp
Ile Arg
Val Leu
Thr Ile
155
Gly Vval
170
Gln Gln
Gly Gly
Leu Pro
Leu Lys

235

Ala Ala

250

Ile Thr

Cys Asn

Ile Gln

Lys Val
315

Ala Asp

10

Leu Gly

Glu Ala

Gly Arg

Gly Leu

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Leu Gly Asn

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Glu

Thr

285

Val

Ser

Lys

Glu

Gly

45

Leu

Cys

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Ile

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ile

Leu

80

Thr

Cys

Val

Ile

Asp

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu
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-continued

20

65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met
1

Ala

Tyr

Gln

Leu

65

Tyr

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 6
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

Cys

Arg

Pro

Thr

50

Phe

Phe

Thr

Thr

Arg

35

Gln

Ala

Pro

SEQUENCE :

Ser

Met

20

Arg

Tyr

Asp

Gly

6

Leu
5

Asp

Tyr

Ala

Gly

Tyr
85

Thr

Phe

Asn

Phe

Ile

70

Ala

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Phe

Met

40

Gly

Glu

Tyr

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala
10

Leu

Glu

Gly

Gly

Lys
90

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

Ser

Ile

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ala

95

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Val
15

Ile

Ala

Asn

Ala

Ala
95

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr
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-continued

22

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 7
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

<400> SEQUENCE:

Met

1

Ala

Tyr

Gln

Leu
65

Tyr

Lys

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu
115

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

7

Leu

5

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Thr

Phe

Ser

Phe

Ile

70

Ala

His

Val

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu
120

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val
105

Lys

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu
125

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

Lys

Gly

Ala

Glu

Ser

110

Thr

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val
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-continued

24

Glu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met

1

Ala

Tyr

Gln

Leu

65

Tyr

Lys

Glu

Leu

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 8
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys
130

Ser

Thr

Thr

Arg

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

SEQUENCE :

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala
100
Glu

Leu

Arg

8

Leu

5

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Thr

Phe

Asn

Phe

Ile

70

Ala

His

Val

Leu

Gly

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu
135

Arg

Glu

Phe

Asn

40

Gly

Glu

Tyr

Phe

Glu
120

Asp

Ser

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val
105
Lys

Thr

Leu

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro
140

Glu

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ser
110
Thr

His

Arg

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu
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-continued

26

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met
1
Ala
Tyr
Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 9
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys
130

Ser

Leu

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

SEQUENCE :

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

9

Leu

5

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr
165

Thr

Phe

Asn

Phe

Ile

Ala

His

Val

Leu

Gly
150

Asp

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu
120
Asp

Ser

Gln

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly
170

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile
155

Val

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro
140

Glu

Met

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu
125
Leu

Pro

Thr

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Arg

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser
175

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu
160

Pro
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-continued

28

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

His Val

Glu Ser

Leu Gly

Val Arg
230

Thr Lys
245

Pro Lys

Tyr Thr

Tyr Asp

Asp Arg

310

His Glu
325

SEQ ID NO 10
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

malodour of human

<400> SEQUENCE:

Met
1
Ala
Tyr
Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Thr

Thr

Arg

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln
195

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp
180

Leu

10

Leu Thr

Asp Phe

Tyr Asn

Ala Phe

Ala Ile

70

Tyr Ala
85

Pro His

Asp Val

Asp Leu

Thr Gly
150

Tyr Asp
165

His Val

Glu Ser

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu
200

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu
185

Met

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly
170

Gln

Gly

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala
205

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly
190

Leu

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser
175

Ile

Ser

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala
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-continued

30

Phe

225

Ala

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 11
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

SEQUENCE :

Met Cys Thr Ser

1

Ala

Tyr

Gln

Leu

65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp
180
Leu

Gly

Phe

11

Leu

5

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

Phe

Asn

Phe

Phe

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr
215

Ala

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu
200

Ile

Val

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu
185
Met

Gly

Tyr

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly
220

Glu

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala
205

Asp

His

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly
190
Leu

Tyr

Leu

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro
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-continued

32

225

Ala

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Ala

Met

Tyr

Phe

290

Glu

Glu

Asp

Thr

Thr

275

His

Asp

Ser

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

230

Thr Lys
245

Pro Lys

Tyr Thr

Tyr Asp

Asp Arg

310

His Glu
325

SEQ ID NO 12
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

malodour of human

<400> SEQUENCE:

Met
1
Ala
Tyr
Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro
225

Ala

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

12

Leu Thr

Asp Phe

Tyr Asn

Ala Phe

Gly Ile
70

Tyr Ala
85

Pro His

Asp Val

Asp Leu

Thr Gly
150

Tyr Asp
165

His Val

Glu Ser

Leu Gly

Val Arg

230

Thr Lys
245

Gly

Gly

Ser

Asn

295

Leu

Leu

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu
200
Ile

Val

Val

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Ser

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala
250

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

240

Phe Gln Leu Leu Ala
255

Glu Lys Asp Glu Ile
270

Asp Thr Gly Asn Tyr
285

Lys Val Asn Leu Phe
300

Phe Ser Ala Lys Ala
320

producing the characteristic

Arg Asn His Leu Leu
15

Thr Glu Val Ile Leu
Asp Gly Lys Ala His
45

Lys Leu Gly Asn Ile
60

Ser Cys Ala Ala Leu
80

Ile Gln Glu Ala Thr
Ala Leu Ser Ser Cys
110

Ser Leu Thr Ile Val
125

Pro Leu His Trp Ile
140

Glu Pro Arg Ala Glu
160

Met Thr Asn Ser Pro
175

Tyr Thr Gly Ile Arg
190

Leu Ala Leu Ser Ala
205

Gly Asp Tyr Thr Pro
220

Glu His Leu Glu Pro
240

Phe Gln Leu Leu Ala
255
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-continued

34

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met

Tyr

Phe

290

Glu

Glu

Thr

Thr

275

His

Asp

Ser

Val

260

Gln

Leu

Leu

Ile

PRT

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 13
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

Lys

Thr

Asp

Arg

310

Glu

malodour of human

SEQUENCE :

Met Cys Thr Ser

1

Ala

Tyr

Gln

Leu

65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro
225

Ala

Asn

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr
275

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val
260

Gln

13

Leu

5

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr
245

Pro

Tyr

Thr

Phe

Asn

Phe

Ile

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Gly

Ser

Asn

295

Leu

Leu

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val
280

Val
265
Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val
265

Met

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala
250

Ile

Cys

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Met

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys
235
Ala

Thr

Asn

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys
Thr
285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr
285

Asp
270

Glu

Ile

Gly Asn Tyr

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp
270

Gly

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu
255

Glu

Asn

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr



35

US 9,249,448 B2

-continued

36

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Phe
290

Glu

Glu

His Leu Tyr Asp Asn Arg Gln Ile Gln

295

Asp Leu Asp Arg Leu Glu Pro Lys Val

310

Ser Ile His Glu Leu Asn

PRT

325

SEQ ID NO 14
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

malodour of human

<400> SEQUENCE:

Met
1
Ala
Tyr
Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe
290

Glu

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr
275

His

Asp

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val
260
Gln

Leu

Leu

14

Leu

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

Thr

Phe

Asn

Phe

Ile

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val
280

Arg

Glu

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val
265
Met

Gln

Pro

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val

Lys Val Asn Leu Phe
300

Phe Ser Ala Lys Ala
320

producing the characteristic

Arg Asn His Leu Leu
15

Thr Glu Val Ile Leu
Asp Gly Lys Ala His
45

Lys Leu Gly Asn Ile
60

Ser Cys Ala Ala Leu
80

Ile Arg Glu Ala Thr
Ala Leu Ser Ser Cys
110

Ser Leu Thr Ile Val
125

Pro Leu His Trp Ile
140

Glu Pro Arg Ala Glu
160

Met Thr Asn Ser Pro
175

Tyr Thr Gly Ile Arg
190

Leu Ala Leu Ser Ala
205

Gly Asp Tyr Thr Pro
220

Glu His Leu Glu Pro
240

Phe Gln Leu Leu Ala
255

Glu Lys Asp Glu Ile
270

Asp Thr Gly Asn Tyr
285

Lys Val Asn Leu Phe
300

Phe Ser Ala Lys Ala
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37

-continued

38

305 310 315 320

Glu Glu Ser Ile His Glu Leu Asn
325

<210> SEQ ID NO 15

<211> LENGTH: 328

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: protein capable of producing the characteristic
malodour of human sweat

<400> SEQUENCE: 15

Met Cys Thr Ser Leu Thr Leu Glu Thr Ala Asp Arg Asn His Leu Leu
1 5 10 15

Ala Arg Thr Met Asp Phe Ala Phe Gln Leu Gly Thr Glu Val Ile Leu
20 25 30

Tyr Pro Arg Arg Tyr Asn Trp Met Ser Glu Ala Asp Gly Lys Ala His
35 40 45

Gln Thr Gln Tyr Ala Phe Ile Gly Met Gly Arg Lys Leu Gly Asn Ile
50 55 60

Leu Phe Ala Asp Gly Ile Asn Glu Asn Gly Leu Ser Cys Ala Ala Leu
65 70 75 80

Tyr Phe Pro Gly Tyr Ala Glu Tyr Glu Lys Thr Ile Gln Glu Asp Thr
85 90 95

Val His Ile Ala Pro His Glu Phe Val Thr Trp Ala Leu Ser Ser Cys
100 105 110

Lys Ser Leu Glu Asp Val Lys Glu Lys Met Arg Ser Leu Thr Ile Val
115 120 125

Glu Lys Lys Leu Asp Leu Leu Asp Thr Val Leu Pro Leu His Trp Ile
130 135 140

Leu Ser Asp Arg Thr Gly Arg Ser Leu Thr Ile Glu Pro Arg Ala Glu
145 150 155 160

Gly Leu Lys Val Tyr Asp Asn Gln Pro Gly Val Met Thr Asn Ser Pro
165 170 175

Asp Phe Ile Trp His Val Thr Asn Leu Gln Gln Tyr Thr Gly Ile Arg
180 185 190

Pro Lys Gln Leu Glu Ser Lys Glu Met Gly Gly Leu Ala Leu Ser Ala
195 200 205

Phe Gly Gln Gly Leu Gly Thr Ile Gly Leu Pro Gly Asp Tyr Thr Pro
210 215 220

Pro Ser Arg Phe Val Arg Ala Val Tyr Leu Lys Glu His Leu Glu Pro
225 230 235 240

Ala Ala Asp Glu Thr Lys Gly Val Thr Ala Ala Phe Gln Leu Leu Ala
245 250 255

Asn Met Thr Val Pro Lys Gly Ala Val Ile Thr Glu Lys Asp Glu Ile
260 265 270

His Tyr Thr Gln Tyr Thr Ser Val Met Cys Asn Asp Thr Gly Asn Tyr
275 280 285

Tyr Phe His Leu Tyr Asp Asn Arg Gln Ile Gln Lys Val Asn Leu Phe
290 295 300

His Glu Asp Leu Asp Arg Leu Glu Pro Lys Val Phe Ser Ala Lys Ala
305 310 315 320

Glu Glu Ser Ile His Glu Leu Asn
325



US 9,249,448 B2
39

-continued

<210> SEQ ID NO 16

<211> LENGTH: 328

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: protein capable of producing the characteristic
malodour of human sweat

<400> SEQUENCE: 16

Met Cys Thr Ser Leu Thr Leu Glu Thr Ala Asp Arg Asn His Leu Leu
1 5 10 15

Ala Arg Thr Met Asp Phe Ala Phe Gln Leu Gly Thr Glu Val Ile Leu
20 25 30

Tyr Pro Arg Arg Tyr Asn Trp Met Ser Glu Ala Asp Gly Lys Ala His
35 40 45

Gln Thr Gln Tyr Ala Phe Ile Gly Met Gly Arg Lys Leu Gly Asn Ile
50 55 60

Leu Phe Ala Asp Gly Ile Asn Glu Asn Gly Leu Ser Cys Ala Ala Leu
65 70 75 80

Tyr Phe Pro Gly Tyr Ala Glu Tyr Glu Lys Thr Ile Gln Glu Ala Thr
85 90 95

Val His Ile Val Pro His Glu Phe Val Thr Trp Ala Leu Ser Ser Cys
100 105 110

Lys Ser Leu Glu Asp Val Lys Glu Lys Met Arg Ser Leu Thr Ile Val
115 120 125

Glu Lys Lys Leu Asp Leu Leu Asp Thr Val Leu Pro Leu His Trp Ile
130 135 140

Leu Ser Asp Arg Thr Gly Arg Ser Leu Thr Ile Glu Pro Arg Ala Glu
145 150 155 160

Gly Leu Lys Val Tyr Asp Asn Gln Pro Gly Val Met Thr Asn Ser Pro
165 170 175

Asp Phe Ile Trp His Val Thr Asn Leu Gln Gln Tyr Thr Gly Ile Arg
180 185 190

Pro Lys Gln Leu Glu Ser Lys Glu Met Gly Gly Leu Ala Leu Ser Ala
195 200 205

Phe Gly Gln Gly Leu Gly Thr Ile Gly Leu Pro Gly Asp Tyr Thr Pro
210 215 220

Pro Ser Arg Phe Val Arg Ala Val Tyr Leu Lys Glu His Leu Glu Pro
225 230 235 240

Ala Ala Asp Glu Thr Lys Gly Val Thr Ala Ala Phe Gln Leu Leu Ala
245 250 255

Asn Met Thr Val Pro Lys Gly Ala Val Ile Thr Glu Lys Asp Glu Ile
260 265 270

His Tyr Thr Gln Tyr Thr Ser Val Met Cys Asn Asp Thr Gly Asn Tyr
275 280 285

Tyr Phe His Leu Tyr Asp Asn Arg Gln Ile Gln Lys Val Asn Leu Phe
290 295 300

His Glu Asp Leu Asp Arg Leu Glu Pro Lys Val Phe Ser Ala Lys Ala
305 310 315 320

Glu Glu Ser Ile His Glu Leu Asn
325

<210> SEQ ID NO 17

<211> LENGTH: 328

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
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41

-continued

<220> FEATURE:
<223> OTHER INFORMATION: protein capable of producing the characteristic
malodour of human sweat

<400> SEQUENCE: 17

Met Cys Thr Ser Leu Thr Leu Glu Thr Ala Asp Arg Asn His Leu Leu
1 5 10 15

Ala Arg Thr Met Asp Phe Ala Phe Gln Leu Gly Thr Glu Val Ile Leu
20 25 30

Tyr Pro Arg Arg Tyr Asn Trp Met Ser Glu Ala Asp Gly Lys Ala His

Gln Thr Gln Tyr Ala Phe Ile Gly Met Gly Arg Lys Leu Gly Asn Ile
50 55 60

Leu Phe Ala Asp Gly Ile Asn Glu Asn Gly Leu Ser Cys Ala Ala Leu
65 70 75 80

Tyr Phe Pro Gly Tyr Ala Glu Tyr Glu Lys Thr Ile Gln Glu Ala Thr
85 90 95

Val His Ile Ala Pro His Glu Phe Val Thr Trp Val Leu Ser Ser Cys
100 105 110

Lys Ser Leu Glu Asp Val Lys Glu Lys Met Arg Ser Leu Thr Ile Val
115 120 125

Glu Lys Lys Leu Asp Leu Leu Asp Thr Val Leu Pro Leu His Trp Ile
130 135 140

Leu Ser Asp Arg Thr Gly Arg Ser Leu Thr Ile Glu Pro Arg Ala Glu
145 150 155 160

Gly Leu Lys Val Tyr Asp Asn Gln Pro Gly Val Met Thr Asn Ser Pro
165 170 175

Asp Phe Ile Trp His Val Thr Asn Leu Gln Gln Tyr Thr Gly Ile Arg
180 185 190

Pro Lys Gln Leu Glu Ser Lys Glu Met Gly Gly Leu Ala Leu Ser Ala
195 200 205

Phe Gly Gln Gly Leu Gly Thr Ile Gly Leu Pro Gly Asp Tyr Thr Pro
210 215 220

Pro Ser Arg Phe Val Arg Ala Val Tyr Leu Lys Glu His Leu Glu Pro
225 230 235 240

Ala Ala Asp Glu Thr Lys Gly Val Thr Ala Ala Phe Gln Leu Leu Ala
245 250 255

Asn Met Thr Val Pro Lys Gly Ala Val Ile Thr Glu Lys Asp Glu Ile
260 265 270

His Tyr Thr Gln Tyr Thr Ser Val Met Cys Asn Asp Thr Gly Asn Tyr
275 280 285

Tyr Phe His Leu Tyr Asp Asn Arg Gln Ile Gln Lys Val Asn Leu Phe
290 295 300

His Glu Asp Leu Asp Arg Leu Glu Pro Lys Val Phe Ser Ala Lys Ala
305 310 315 320

Glu Glu Ser Ile His Glu Leu Asn
325

<210> SEQ ID NO 18

<211> LENGTH: 328

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: protein capable of producing the characteristic
malodour of human sweat

<400> SEQUENCE: 18
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-continued

44

Met

Ala

Tyr

Gln

Leu

65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Leu

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 19
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of producing the characteristic

328

Thr

Phe

Asn

Phe

Ile

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

malodour of human sweat

SEQUENCE :

19

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Ala

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

His

Val

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Val

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Met Cys Thr Ser Leu Thr Leu Glu Thr Ala Asp Arg Asn His Leu Leu

1

5

10

15

Ala Arg Thr Met Asp Phe Ala Phe Gln Leu Gly Thr Glu Val Ile Leu
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-continued

46

Tyr

Gln

Leu

65

Tyr

Gln

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 20
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

Asn

Phe

Ile

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

SEQUENCE :

20

Met Cys Thr Ser Leu Thr

1

5

Ala Arg Thr Met Asp Phe

20

Tyr Pro Arg Arg Tyr Ash

35

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Leu Glu Thr Ala Asp

10

Ala Phe Gln Leu Gly

25

Trp Met Ser Glu Ala

40

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Gly

45

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

Ala

Asn

Ala

Ala

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Arg Asn His Leu Leu

15

Thr Glu Val Ile Leu

30

Asp Gly Lys Ala His

45
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-continued

48

Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met

1

Ala

Tyr

Gln

65

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 21
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

Phe

Ile

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

Cys

Arg

Pro

Thr

50

Phe

SEQUENCE :

21

Thr Ser Leu

Thr

Arg
35

Met
20

Arg

5

Asp

Tyr

Gln Tyr Ala

Ala

Asp

Gly

Thr

Phe

Asn

Phe

Ile
70

Ile

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Phe

Met

40

Gly

Glu

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Gly

Gly

Lys

90

Thr

Ile

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu
75

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Leu Gly Asn

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu
80
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-continued

50

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Tyr Ala
85

Pro His

Asp Val

Asp Leu

Thr Gly
150

Tyr Asp
165

His Val

Glu Ser

Leu Gly

Val Arg
230

Thr Lys
245

Pro Lys

Tyr Thr

Tyr Asp

Asp Arg

310

His Glu
325

SEQ ID NO 22
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

malodour of human

<400> SEQUENCE:

Met
1

Ala

Tyr

Gln

Leu

65

Tyr

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

22

Leu Thr

Asp Phe

Tyr Asn

Ala Phe

Gly Ile
70

Tyr Ala
85

Pro His

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Tyr

Phe

Glu

120

Asp

Asn

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ser

Ala

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys
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-continued

52

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met

1

Ala

Tyr

Gln

Leu
65

Tyr

Lys

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Asp Val

Asp Leu

Thr Gly
150

Tyr Asp
165

His Val

Glu Ser

Leu Gly

Val Arg
230

Thr Lys
245

Pro Lys

Tyr Thr

Tyr Asp

Asp Arg

310

His Glu
325

SEQ ID NO 23
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

malodour of human

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu
115

SEQUENCE :

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala
100

Glu

23

Leu Thr

Asp Phe

Tyr Asn

Ala Phe

Gly Ile

70

Tyr Ala

Pro His

Asp Val

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu
120

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr
Gln
25

Ser

Met

Asn

Glu

Val

105

Lys

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

Thr

Met

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu
125

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

Lys

Gly

Ala

Glu

Ser

110

Thr

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Val

Ile

Asp

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val
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-continued

54

Glu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 24
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

<400> SEQUENCE:

Met

1

Ala

Tyr

Gln

Leu

65

Tyr

Lys

Glu

Leu
145

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys
130

Ser

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu
115

Lys

Asp

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala
100
Glu

Leu

Arg

24

Leu

5

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Thr

Phe

Asn

Phe

Ile

70

Ala

His

Val

Leu

Gly
150

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Asp

Ser

Gln

Asn

Glu

200

Val

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

Asn

Glu

Glu

Lys

Leu
135

Arg

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu
120

Asp

Ser

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val
105
Lys

Thr

Leu

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile
155

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro
140

Glu

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ser
110
Thr

His

Arg

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu
160
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-continued

56

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met
1
Ala
Tyr
Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Val

Trp

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Tyr Asp
165

His Val

Glu Ser

Leu Gly

Val Arg
230

Thr Lys
245

Pro Lys

Tyr Thr

Tyr Asp

Asp Arg

310

His Glu
325

SEQ ID NO 25
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

malodour of human

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

SEQUENCE :

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

25

Leu Thr

Asp Phe

Tyr Asn

Ala Phe

Gly Ile

Tyr Ala

85

Pro His

Asp Val

Asp Leu

Thr Gly
150

Tyr Asp
165

His Val

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly
170

Gln

Val

Gln

Gly

Ser

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly

Ser

175

Ile

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser
175

Ile

Pro

Arg

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg
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-continued

58

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

180

Leu

Gly

Phe

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 26
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

SEQUENCE :

Met Cys Thr Ser

1

Ala

Tyr

Gln

Leu

65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Thr

Arg

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln
195

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

26

Leu

5

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr
165

His

Glu

Thr

Phe

Asn

Phe

Ile

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Glu

200

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu
200

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu
185

Met

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly
170

Gln

Gly

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile
155
Val

Gln

Gly

Leu

Gly

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Ala

205

Asp

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala
205

190

Leu

Tyr

Leu

Ile

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly
190

Leu

Ser

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser
175

Ile

Ser

Ala

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala
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-continued

60

Phe
Pro
225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Gly

Phe

Glu

Ile

260

Gln

Leu

Leu

Ile

PRT

Leu Gly
Val Arg
230

Thr Lys
245

Pro Lys

Tyr Thr

Tyr Asp

Asp Arg

310

His Glu
325

SEQ ID NO 27
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

malodour of human

<400> SEQUENCE:

Met
1
Ala
Tyr
Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro
225

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln
195

Gln

Arg

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp
180
Leu

Gly

Phe

27

Leu Thr

Asp Phe

Tyr Asn

Ala Phe

Gly Ile

Tyr Ala

85

Pro His

Asp Val

Asp Leu

Thr Gly

150
Tyr Asp

165

His Val

Glu Ser

Leu Gly

Val Arg
230

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Ile

Val

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr
215

Ala

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu
200

Ile

Val

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu
185
Met

Gly

Tyr

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

Ala

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys
235

Gly Asp Tyr

220

Glu

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly
220

Glu

His

Gln

Lys

Thr

285

Val

Ser

Asn

Glu

Gly

45

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala
205

Asp

His

Leu

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly
190
Leu

Tyr

Leu

Thr

Glu

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Pro

Pro

240

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro
240
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-continued

62

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Ala

Met

Tyr

Phe

290

Glu

Glu

Asp

Thr

Thr

275

His

Asp

Ser

Glu

Val

260

Gln

Leu

Leu

Ile

PRT

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 28
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

Lys

Lys

Thr

Asp

Arg

310

Glu

malodour of human

SEQUENCE :

Met Cys Thr Ser

1

Ala

Tyr

Gln

Leu

65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Thr

Arg

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val

28

Leu

5

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr
245

Pro

Thr

Phe

Asn

Phe

Ile

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Gly

Gly

Ser

Asn

295

Leu

Leu

Val

Ala

Val

280

Arg

Glu

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr
215
Ala

Gly

Gly

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Thr

Val

265

Met

Gln

Pro

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

Ala

250

Ile

Cys

Ile

Lys

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala
250

Ile

Ala

Thr

Asn

Gln

Val
315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys
235

Ala

Thr

Phe

Glu

Asp

Lys

300

Phe

producing the characteristic

Arg

Thr

Asp

Lys

60

Ser

Ile

Ala

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly
220
Glu

Phe

Glu

Gln

Glu

Thr

285

Val

Ser

Asn

Glu

Gly

Leu

Cys

Gln

Leu

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Lys

Leu

Asp

270

Gly

Asn

Ala

His

Val

30

Lys

Gly

Ala

Glu

Ser

110

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Leu

Asp

Leu

255

Glu

Asn

Leu

Lys

Leu

15

Ile

Ala

Asn

Ala

Ala

95

Ser

Ile

Trp

Ala

Ser

175

Ile

Ser

Thr

Glu

Leu
255

Glu

Ala

Ile

Tyr

Phe

Ala
320

Leu

Leu

His

Ile

Leu

80

Thr

Cys

Val

Ile

Glu

160

Pro

Arg

Ala

Pro

Pro
240

Ala

Ile
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64

-continued
260 265 270
His Tyr Thr Gln Tyr Thr Ser Val Met Cys Asn Glu Thr Gly Asn Tyr
275 280 285
Tyr Phe His Leu Tyr Asp Asn Arg Gln Ile Gln Lys Val Asn Leu Phe
290 295 300

His Glu Asp Leu Asp Arg Leu Glu Pro Lys Val Phe Ser Ala Lys Ala
305 310 315 320
Glu Glu Ser Ile His Glu Leu Asn

325
<210> SEQ ID NO 29
<211> LENGTH: 328
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: protein capable of producing the characteristic

malodour of human

<400> SEQUENCE:

Met
1
Ala
Tyr
Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro
225

Ala

Asn

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr
275

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val
260

Gln

29

Leu Thr

Asp Phe

Tyr Asn

Ala Phe

Gly Ile
70

Tyr Ala
85

Pro His

Asp Val

Asp Leu

Thr Gly
150

Tyr Asp
165

His Val

Glu Ser

Leu Gly
Val Arg
230

Thr Lys
245

Pro Lys

Tyr Thr

sweat

Leu

Ala

Trp

Ile

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val
280

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val
265

Met

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala
250

Ile

Cys

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys
235
Ala

Thr

Asn

Arg Asn His Leu Leu
15

Thr Glu Val Ile Leu
30

Asp Gly Lys Ala His
45

Lys Leu Gly Asn Ile
60

Ser Cys Ala Ala Leu
80

Ile Gln Glu Ala Thr
95

Ala Leu Ser Ser Cys
110

Ser Leu Thr Ile Val
125

Pro Leu His Trp Ile
140

Glu Pro Arg Ala Glu
160

Met Thr Asn Ser Pro
175

Tyr Thr Gly Ile Arg
190

Leu Ala Leu Ser Ala
205

Gly Asp Tyr Thr Pro
220

Glu His Leu Glu Pro
240

Phe Gln Leu Leu Ala
255

Glu Lys Asp Glu Ile
270

Asp Thr Gly Asn Tyr
285
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66

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met
1
Ala
Tyr
Gln
Leu
65

Tyr

Lys

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Phe
290

Glu

Glu

His His Tyr Asp Asn

295

Asp Leu Asp Arg Leu

310

Ser Ile His Glu Leu

PRT

325

SEQ ID NO 30
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: protein capable of

328

malodour of human

Cys

Arg

Pro

Thr

50

Phe

Phe

His

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe
290

Glu

Thr

Thr

Arg

35

Gln

Ala

Pro

Ile

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr
275

His

Asp

SEQUENCE :

Ser

Met

20

Arg

Tyr

Asp

Gly

Ala

100

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Val
260
Gln

Leu

Leu

30

Leu

Asp

Tyr

Ala

Gly

Tyr

85

Pro

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

Thr

Phe

Asn

Phe

Ile

70

Ala

His

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Cys
310

Arg Gln Ile Gln

Glu Pro Lys Val

Asn

sweat

Leu

Ala

Trp

Ile

55

Asn

Glu

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn
295

Leu

Glu

Phe

Met

40

Gly

Glu

Tyr

Phe

Glu

120

Asp

Ser

Gln

Asn

Glu

200

Ile

Val

Val

Ala

Val
280

Arg

Glu

Thr

Gln

25

Ser

Met

Asn

Glu

Val

105

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val
265
Met

Gln

Pro

Ala

10

Leu

Glu

Gly

Gly

Lys

90

Thr

Met

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

315

Asp

Gly

Ala

Arg

Leu

75

Thr

Trp

Arg

Leu

Ile

155

Val

Gln

Gly

Pro

Lys

235

Ala

Thr

Asn

Gln

Val
315

Lys Val Asn Leu Phe
300

Phe Ser Ala Lys Ala
320

producing the characteristic

Arg Asn His Leu Leu
15

Thr Glu Val Ile Leu
Asp Gly Lys Ala His
45

Lys Leu Gly Asn Ile
60

Ser Cys Ala Ala Leu
80

Ile Gln Glu Ala Thr
Ala Leu Ser Ser Cys
110

Ser Leu Thr Ile Val
125

Pro Leu His Trp Ile
140

Glu Pro Arg Ala Glu
160

Met Thr Asn Ser Pro
175

Tyr Thr Gly Ile Arg
190

Leu Ala Leu Ser Ala
205

Gly Asp Tyr Thr Pro
220

Glu His Leu Glu Pro
240

Phe Gln Leu Leu Ala
255

Glu Lys Asp Glu Ile
270

Asp Thr Gly Asn Tyr
285

Lys Val Asn Leu Phe
300

Phe Ser Ala Lys Ala
320
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-continued

Glu Glu Ser Ile His Glu Leu Asn
325

<210> SEQ ID NO 31

<211> LENGTH: 328

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: protein capable of producing the characteristic
malodour of human sweat

<400> SEQUENCE: 31

Met Cys Thr Ser Leu Thr Leu Glu Thr Ala Asp Arg Asn His Val Leu
1 5 10 15

Ala Arg Thr Met Asp Phe Ala Phe Gln Leu Gly Thr Glu Val Ile Leu
20 25 30

Tyr Pro Arg Arg Tyr Ser Trp Met Ser Glu Ala Asp Gly Arg Ala His
35 40 45

Gln Thr Gln Tyr Ala Phe Ile Gly Met Gly Arg Lys Leu Gly Asn Ile
50 55 60

Leu Phe Ala Asp Gly Ile Asn Glu Ser Gly Leu Ser Cys Ala Ala Leu
65 70 75 80

Tyr Phe Pro Gly Tyr Ala Glu Tyr Glu Lys Thr Ile Arg Glu Ala Thr
85 90 95

Val His Ile Ala Pro His Glu Phe Val Thr Trp Ala Leu Ser Ser Cys
100 105 110

Gln Ser Leu Glu Asp Val Lys Glu Lys Ile Arg Ser Leu Thr Ile Val
115 120 125

Glu Lys Lys Leu Asp Leu Leu Asp Thr Val Leu Pro Leu His Trp Ile
130 135 140

Leu Ser Asp Arg Thr Gly Arg Asn Leu Thr Ile Glu Pro Arg Ala Asp
145 150 155 160

Gly Leu Lys Val Tyr Asp Asn Gln Pro Gly Val Met Thr Asn Ser Pro
165 170 175

Asp Phe Ile Trp His Val Thr Asn Leu Gln Gln Tyr Thr Gly Ile Arg
180 185 190

Pro Lys Gln Leu Glu Ser Lys Glu Met Gly Gly Leu Ala Leu Ser Ala
195 200 205

Phe Gly Gln Gly Leu Gly Thr Ile Gly Leu Pro Gly Asp Tyr Thr Pro
210 215 220

Pro Ser Arg Phe Val Arg Ala Val Tyr Leu Lys Glu His Leu Glu Pro
225 230 235 240

Ala Ala Asp Glu Thr Lys Gly Val Thr Ala Ala Phe Gln Ile Leu Ala
245 250 255

Asn Met Thr Ile Pro Lys Gly Ala Val Ile Thr Glu Glu Asp Glu Ile
260 265 270

His Tyr Thr Gln Tyr Thr Ser Val Met Cys Asn Glu Thr Gly Asn Tyr
275 280 285

Tyr Phe His Leu Tyr Asp Asn Arg Gln Ile Gln Lys Val Asn Leu Phe
290 295 300

His Glu Asp Leu Asp Arg Leu Glu Pro Lys Val Phe Ser Ala Lys Ala
305 310 315 320

Glu Glu Ser Ile His Glu Leu Asn
325
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<210> SEQ ID NO 32
<211> LENGTH: 984

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: DNA encoding a protein capable of producing the

characteristic malodour of human sweat

<400> SEQUENCE: 32

atgtgcacat

gatttegett

tctgaagetyg

cttggcaaca

tacttceetyg

cctecatgaat

aaaatgcgtt

cttcattgga

ggccttaaag

catgttacaa

atgggcggcc

gattacacac

getgetgatyg

cctaaaggeg

atgtgcaacg

gttaaccttt

gaagaatcta

ctcttacact

tccaacttygg

atggcaaagc

teettttege

gctacgcetga

tcgttacatg

ctcttacaat

teetttetga

tttacgataa

accttcaaca

ttgctettte

ctecetteteg

aaacaaaagg

ctgttatcac

atacaggcaa

tccatgaaga

tccatgaact

<210> SEQ ID NO 33
<211> LENGTH: 984

<212> TYPE:

DNA

tgaaacagct

cacagaagtt

tcatcaaaca

tgatggcatc

atacgaaaaa

ggctetttet

cgttgaaaaa

tcgtacagge

ccaacctgge

atacacaggc

tgctttegge

tttegttegt

cgttacaget

agaaaaagat

ctactacttce

tcttgategt

taac

gatcgtaace

atcctttacce

caatacgcett

aacgaaaacg

acaatccaag

tcttgcaaat

aaacttgatc

cgttctetta

gttatgacaa

atccgtecta

caaggecttyg

getgtttace

getttecaac

gaaatccatt

catctttacg

cttgaaccta

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: DNA encoding a protein capable of producing

atcttettge

ctcgtegtta

tcatcggcat

gectttettyg

aagctacagt

ctcttgaaga

ttettgatac

caatcgaacc

actctectga

aacaacttga

gcacaatcgg

ttaaagaaca

ttettgctaa

acacacaata

ataaccgtca

aagttttete

characteristic malodour of human sweat

<400> SEQUENCE: 33

atgtgcacct

gacttecgett

tctgaagetyg

ctgggtaaca

tacttccegyg

ccgcacgaat

aaaatgcgtt

ctgcactgga

ggtctgaaag

cacgttacca

atgggtggtc

gactacacce

ctctgacect

tccagetggy

acggtaaagc

tcctgttege

gttacgctga

tcgttacctyg

ctctgaccat

tcctgtetga

tttacgacaa

acctgcageca

tggctetgte

cgecegteteg

ggaaaccgcet

taccgaagtt

tcaccagacc

tgacggtatc

atacgaaaaa

ggctctgtet

cgttgaaaaa

cegtaceggt

ccagcegggt

gtacaccggt

tgcttteggt

tttegttegt

gaccgtaace

atcctgtace

cagtacgett

aacgaaaacg

accatccagg

tcttgcaaat

aaactggacc

cgttetetga

gttatgacca

atccgtecga

cagggtctgg

getgtttace

acctgetgge

cgegtegtta

tcatcggtat

gtetgtettyg

aagctaccgt

ctctggaaga

tgctggacac

ccatcgaace

actcteccgga

aacagctgga

gtaccatcgg

tgaaagaaca

tcgtacaatg

caactggatg

gggccgtaaa

cgctgetett

tcatatcget

tgttaaagaa

agttcttect

tcgtgcetgaa

tttcatctgg

atctaaagaa

ccttectgge

tcttgaacct

catgacagtt

cacatctgtt

aatccaaaaa

tgctaaagcet

tcgtaccatyg

caactggatg

gggtcgtaaa

cgetgetety

tcacatcget

cgttaaagaa

cgttetgecey

gegtgetgaa

cttcatctygy

atctaaagaa

tctgeegggt

cctggaaccy

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

984

the

60

120

180

240

300

360

420

480

540

600

660

720
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72

-continued
getgetgacy aaaccaaagg tgttaccget getttecage tgctggctaa catgaccgtt 780
ccgaaaggtyg ctgttatcac cgaaaaagac gaaatccact acacccagta cacctetgtt 840
atgtgcaacg acaccggtaa ctactacttc cacctgtacyg acaaccgtca gatccagaaa 900
gttaacctgt tccacgaaga cctggaccgt ctggaaccga aagttttctce tgctaaaget 960
gaagaatcta tccacgaact gaac 984

<210> SEQ ID NO 34

<211> LENGTH: 328

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: protein capable of producing the characteristic
malodour of human sweat

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Xaa equals Lys, Asn, Arg, or Gln

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa equals Leu or Val

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (38)..(38)

<223> OTHER INFORMATION: Xaa equals Asn, Ser, Gln, Thr, or Cys

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (40)..(40)

<223> OTHER INFORMATION: Xaa equals Met, Asn, or Gln

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (46)..(46)

<223> OTHER INFORMATION: Xaa equals Lys, or Arg

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (69)..(69)

<223> OTHER INFORMATION: Xaa equals Ala, or Gly

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (70)..(70)

<223> OTHER INFORMATION: Xaa equals Phe, Ile, or Leu

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (73)..(73)

<223> OTHER INFORMATION: Xaa equals Asn, Ser, Gln, Thr, or Cys

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (91)..(91)

<223> OTHER INFORMATION: Xaa equals Met or Thr

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (93)..(93)

<223> OTHER INFORMATION: Xaa equals Gln or Arg

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (95)..(95)

<223> OTHER INFORMATION: Xaa equals Ala, Asp, or Ser

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (100)..(100)

<223> OTHER INFORMATION: Xaa equals Ala or Val

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (108)..(108)

<223> OTHER INFORMATION: Xaa equals Ala or Val

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (111)..(111)

<223> OTHER INFORMATION: Xaa equals Ser or Val

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (113)..(113)

<223> OTHER INFORMATION: Xaa equals Lys or Gln

<220> FEATURE:
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-continued
<221> NAME/KEY: VARIANT
<222> LOCATION: (122)..(122)
<223> OTHER INFORMATION: Xaa equals Ile, Met, or Leu
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (152)..(152)
<223> OTHER INFORMATION: Xaa equals Asn, Ser, Gln, Thr, or Cys
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (160)..(160)
<223> OTHER INFORMATION: Xaa equals Asp or Glu
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (254)..(254)
<223> OTHER INFORMATION: Xaa equals Ile, Leu, or Val
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (260)..(260)
<223> OTHER INFORMATION: Xaa equals Ile, Val, or Leu
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (269)..(269)
<223> OTHER INFORMATION: Xaa equals Glu or Lys
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (284) ..(284)
<223> OTHER INFORMATION: Xaa equals Asp or Glu
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (292)..(292)
<223> OTHER INFORMATION: Xaa equals His or Leu
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (310)..(310)
<223> OTHER INFORMATION: Xaa equals Cys, Arg, or Lys
<400> SEQUENCE: 34
Met Cys Thr Ser Leu Thr Leu Glu Thr Ala Asp Arg Xaa His Xaa Leu
1 5 10 15
Ala Arg Thr Met Asp Phe Ala Phe Gln Leu Gly Thr Glu Val Ile Leu
20 25 30
Tyr Pro Arg Arg Tyr Xaa Trp Xaa Ser Glu Ala Asp Gly Xaa Ala His
35 40 45
Gln Thr Gln Tyr Ala Phe Ile Gly Met Gly Arg Lys Leu Gly Asn Ile
50 55 60
Leu Phe Ala Asp Xaa Xaa Asn Glu Xaa Gly Leu Ser Cys Ala Ala Leu
65 70 75 80
Tyr Phe Pro Gly Tyr Ala Glu Tyr Glu Lys Xaa Ile Xaa Glu Xaa Thr
85 90 95
Val His Ile Xaa Pro His Glu Phe Val Thr Trp Xaa Leu Ser Xaa Cys
100 105 110
Xaa Ser Leu Glu Asp Val Lys Glu Lys Xaa Arg Ser Leu Thr Ile Val
115 120 125
Glu Lys Lys Leu Asp Leu Leu Asp Thr Val Leu Pro Leu His Trp Ile
130 135 140
Leu Ser Asp Arg Thr Gly Arg Xaa Leu Thr Ile Glu Pro Arg Ala Xaa
145 150 155 160
Gly Leu Lys Val Tyr Asp Asn Gln Pro Gly Val Met Thr Asn Ser Pro
165 170 175
Asp Phe Ile Trp His Val Thr Asn Leu Gln Gln Tyr Thr Gly Ile Arg
180 185 190
Pro Lys Gln Leu Glu Ser Lys Glu Met Gly Gly Leu Ala Leu Ser Ala
195 200 205
Phe Gly Gln Gly Leu Gly Thr Val Gly Leu Pro Gly Asp Tyr Thr Pro
210 215 220



US 9,249,448 B2
75

-continued

Pro Ser Arg Phe Val Arg Ala Val Tyr Leu Lys Glu His Leu Glu Pro
225 230 235 240

Ala Ala Asp Glu Thr Lys Gly Val Thr Ala Ala Phe Gln Xaa Leu Ala
245 250 255

Asn Met Thr Xaa Pro Lys Gly Ala Val Ile Thr Glu Xaa Asp Glu Ile
260 265 270

His Tyr Thr Gln Tyr Thr Ser Val Met Cys Asn Xaa Thr Gly Asn Tyr
275 280 285

Tyr Phe His Xaa Tyr Asp Asn Arg Gln Ile Gln Lys Val Asn Leu Phe
290 295 300

His Glu Asp Leu Asp Xaa Leu Glu Pro Lys Val Phe Ser Ala Lys Ala
305 310 315 320

Glu Glu Ser Ile His Glu Leu Asn
325

<210> SEQ ID NO 35

<211> LENGTH: 328

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: protein capable of producing the characteristic
malodour of human sweat

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Xaa equals Lys or Asn

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: Xaa equals Leu or Val

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (38)..(38)

<223> OTHER INFORMATION: Xaa equals Asn or Ser

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (40)..(40)

<223> OTHER INFORMATION: Xaa equals Met or Asn

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (46)..(46)

<223> OTHER INFORMATION: Xaa equals Lys or Arg

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (69)..(69)

<223> OTHER INFORMATION: Xaa equals Ala or Gly

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (70)..(70)

<223> OTHER INFORMATION: Xaa equals Phe or Ile

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (73)..(73)

<223> OTHER INFORMATION: Xaa equals Asn or Ser

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (91)..(91)

<223> OTHER INFORMATION: Xaa equals Met or Thr

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (93)..(93)

<223> OTHER INFORMATION: Xaa equals Gln or Arg

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (95)..(95)

<223> OTHER INFORMATION: Xaa equals Ala or Asp

<220> FEATURE:

<221»> NAME/KEY: Variant

<222> LOCATION: (100)..(100)

<223> OTHER INFORMATION: Xaa equals Ala or Val

<220> FEATURE:
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<221> NAME/KEY: Variant
<222> LOCATION: (108)..(108)
<223> OTHER INFORMATION: Xaa equals Ala or Val
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (111)..(111)
<223> OTHER INFORMATION: Xaa equals Ser or Val
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (113)..(113)
<223> OTHER INFORMATION: Xaa equals Lys or Gln
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (122)..(122)
<223> OTHER INFORMATION: Xaa equals Ile or Met
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (152)..(152)
<223> OTHER INFORMATION: Xaa equals Asn or Ser
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (160)..(160)
<223> OTHER INFORMATION: Xaa equals Asp or Glu
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (216)..(216)
<223> OTHER INFORMATION: Xaa equals Ile or Val
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (219)..(219)
<223> OTHER INFORMATION: Xaa equals Pro or Ser
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (254)..(254)
<223> OTHER INFORMATION: Xaa equals Ile or Leu
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (260)..(260)
<223> OTHER INFORMATION: Xaa equals Ile or Val
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (269)..(269)
<223> OTHER INFORMATION: Xaa equals Glu or Lys
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (284) ..(284)
<223> OTHER INFORMATION: Xaa equals Asp or Glu
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (292)..(292)
<223> OTHER INFORMATION: Xaa equals His or Leu
<220> FEATURE:
<221> NAME/KEY: Variant
<222> LOCATION: (310)..(310)
<223> OTHER INFORMATION: Xaa equals Cys or Arg
<400> SEQUENCE: 35
Met Cys Thr Ser Leu Thr Leu Glu Thr Ala Asp Arg Xaa His Xaa Leu
1 5 10 15
Ala Arg Thr Met Asp Phe Ala Phe Gln Leu Gly Thr Glu Val Ile Leu
20 25 30
Tyr Pro Arg Arg Tyr Xaa Trp Xaa Ser Glu Ala Asp Gly Xaa Ala His
35 40 45
Gln Thr Gln Tyr Ala Phe Ile Gly Met Gly Arg Lys Leu Gly Asn Ile
50 55 60
Leu Phe Ala Asp Xaa Xaa Asn Glu Xaa Gly Leu Ser Cys Ala Ala Leu
65 70 75 80
Tyr Phe Pro Gly Tyr Ala Glu Tyr Glu Lys Xaa Ile Xaa Glu Xaa Thr
85 90 95
Val His Ile Xaa Pro His Glu Phe Val Thr Trp Xaa Leu Ser Xaa Cys
100 105 110
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Xaa

Glu

Leu

145

Gly

Asp

Pro

Phe

Pro

225

Ala

Asn

Tyr

His
305

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Ser

Lys

130

Ser

Leu

Phe

Lys

Gly

210

Ser

Ala

Met

Tyr

Phe

290

Glu

Glu

Leu

115

Lys

Asp

Lys

Ile

Gln

195

Gln

Arg

Asp

Thr

Thr

275

His

Asp

Ser

Glu

Leu

Arg

Val

Trp

180

Leu

Gly

Phe

Glu

Xaa

260

Gln

Xaa

Leu

Ile

<400> SEQUENCE:

29

Asp

Asp

Thr

Tyr

165

His

Glu

Leu

Val

Thr

245

Pro

Tyr

Tyr

Asp

His
325

SEQ ID NO 36
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Primer

36

Val

Leu

Gly

150

Asp

Val

Ser

Gly

Arg

230

Lys

Lys

Thr

Asp

Xaa

310

Glu

Lys

Leu

135

Arg

Asn

Thr

Lys

Thr

215

Ala

Gly

Gly

Ser

Asn

295

Leu

Leu

Glu

120

Asp

Xaa

Gln

Asn

Glu

200

Xaa

Val

Val

Ala

Val

280

Arg

Glu

Asn

gggactgatc atatgtgcac aagtcttac

<210>
<211>
<212>
<213>
<220>
<223>

<400> SEQUENCE:

34

SEQ ID NO 37
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Primer

37

Lys

Thr

Leu

Pro

Leu

185

Met

Gly

Tyr

Thr

Val

265

Met

Gln

Pro

Xaa

Val

Thr

Gly

170

Gln

Gly

Leu

Leu

Ala

250

Ile

Cys

Ile

Lys

attgaggatc cttaattaag ctcatgaata ctet

Arg

Leu

Ile

155

Val

Gln

Gly

Xaa

Lys

235

Ala

Thr

Asn

Gln

Val
315

Ser

Pro

140

Glu

Met

Tyr

Leu

Gly

220

Glu

Phe

Glu

Xaa

Lys

300

Phe

Leu

125

Leu

Pro

Thr

Thr

Ala

205

Asp

His

Gln

Xaa

Thr

285

Val

Ser

Thr

His

Arg

Asn

Gly

190

Leu

Tyr

Leu

Xaa

Asp

270

Gly

Asn

Ala

Ile Val

Trp Ile

Ala Xaa

160

Ser Pro

175

Ile Arg

Ser Ala

Thr Pro

Glu Pro
240

Leu Ala

255

Glu Ile

Asn Tyr

Leu Phe

Lys Ala
320

29

34

The invention claimed is:

1. A malodour standard composition, comprising

a protein, comprising an amino acid sequence having

a) a sequence identity of at least 93% and/or
b) a sequence similarity of at least 97%,

to an amino acid sequence according to any of SEQ ID NO:1
to 31, wherein sequence identity and sequence similarity are

60

computed according the EMBOSS needle algorithm having a 65

Gap Open penalty of 10.0, a Gap Extend penalty of 0.5 and
using the Blosum62 matrix,

wherein the protein has N-alpha-lauroyl-L-glutamine

cleaving activity;

together with N-alpha-lauroyl-L-glutamine cleavable by

the protein to generate a malodorous product.

2. A malodour inhibition composition, comprising the mal-
odour standard composition according to claim 1 and an
inhibitor candidate substance to be screened for inhibition of
the N-alpha-lauroyl-L-glutamine cleaving activity of the pro-
tein to prevent generation of a malodorous product.

3. A method of screening for malodour inhibitors, compris-
ing the steps of
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1) incubating
a protein, comprising an amino acid sequence having
a) a sequence identity of at least 93 and/or
b) a sequence similarity of at least 97%,
to an amino acid sequence according to any of SEQ ID
NO:1 to 31, wherein sequence identity and sequence
similarity are computed according the EMBOSS needle
algorithm having a Gap Open penalty of 10.0, a Gap
Extend penalty of 0.5 and using the Blosum62 matrix,
wherein the protein has N-alpha-lauroyl-L-glutamine
cleaving activity;
together with N-alpha-lauroyl-L-glutamine, and
an inhibitor candidate substance,
under conditions for generation of a malodorous product
by cleavage of the N-alpha-lauroyl-L-glutamine; and

2) measuring malodour generation.

4. The method according to claim 3, wherein the protein is
an isolated or purified protein consisting of an amino acid
sequence according to any of SEQ ID NO:1 to 31.

5. The malodour standard composition according to claim
1 further comprising a pH 5 to 9 water buffer.

6. The malodour standard composition according to claim
5, wherein the water buffer comprises water, 50 mM
NaH,PO,/K2HPO4 and 50 mM NaCl.

7. The malodour inhibition composition according to claim
2, further comprising a carrier which allows cleavage of N-al-
pha-lauroyl-L-glutamine in the absence of an inhibitor of
cleavage of the N-alpha-lauroyl-L-glutamine by the protein.

10

15

20
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8. The method according to claim 3, further comprising a
machine for reacting the protein and the N-alpha-lauroyl-L-
glutamine in the presence of the inhibitor candidate sub-
stance.

9. The method according to claim 8, which is a high-
throughput screening method.

10. The method according to claim 9, wherein the inhibitor
candidate substance is an array of inhibitor candidate sub-
stances.

11. The method according to claim 8, wherein the machine
mixes the protein, the N-alpha-lauroyl-L-glutamine and one
or more inhibitor candidate substances with a buffer.

12. A malodour standard composition, comprising

aprotein having an amino acid sequence according to SEQ
ID NO:34 or SEQ ID NO:35, wherein the protein has
N-alpha-lauroyl-L-glutamine cleaving activity;

together with N-alpha-lauroyl-L-glutamine cleavable by
the protein to generate a malodorous product.

13. A method of screening for malodour inhibitors, com-
prising:

1) incubating the malodour standard composition of claim
12 with an inhibitor candidate substance under condi-
tions for generation of a malodorous product by cleav-
age of the N-alpha-lauroyl-L-glutamine; and

2) measuring malodour generation.

#* #* #* #* #*



